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1. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

1.1

Statement of Problem

Murfreesboro was recently named as the Most Livable Town in
Tennessee. Therefore, it is little wonder that Murfreesboro is also one of

the fastest growing cities in Tennessee.

Murfreesboro has a long and sustained record of progressive leadership.
Growth has been quite healthy over the last 50 years. The City has
managed to retain its character, including a number of antebellum homes

and other ties with its early history.

In order to maintain its orderly and stable growth, the City has periodically
authorized engineering studies and planning reports to update the long
range plan for growth of municipal utilities, including the water and sewer
systems. The most recent study of the sewer system was the 201
Facilities Plan Update completed in 1992. Since then, many of the
improvements proposed in the Study have been completed. These
include the expansion of the Sinking Creek WWTP, the Overall Creek
Basin Collection System and many others. Development in areas
surrounding the City has resulted in the need to plan future expansion of
the municipal sewer system. In addition, the City (along with other local
entities) adopted a new planning area for potential city services in 2000
known as the Urban Growth Boundary (UGB). The UGB significantly
expanded the potential service area for the City. This “Wastewater
Facilities Plan - 2001 Revision” has been authorized to provide a roadmap

for improvements over the next 20 years and beyond.

This report describes additions and improvements required in the

Murfreesboro wastewater treatment system. The objective of the report is



1.2

to develop preliminary sizes, locations, and costs for upgrading and
expanding the Murfreesboro wastewater treatment system. The report
updates the “Facilities Plan for Sanitary Sewerage Improvements, City of
Murfreesboro, Tennessee”, published in April 1974 and the 201 Facilities
Plan Update of 1992.

Summary of Alternative Solution Considered

Alternative solutions were analyzed for each of the wastewater treatment
system additions proposed in this plan. Potential improvements to the
Murfreesboro wastewater treatment system were limited to one of six

alternatives. They are as follows:

* No Action

* Expansion of the SCWWTP with all effluent exceeding the
permitted 16 mgd being pumped to the Cumberland River

* Expansion of the SCWWTP with all effluent exceeding the
permitted 16 mgd being pumped to a submerged discharge into the
J. Percy Priest Reservoir

* Expansion of the SCWWTP with all effluent exceeding the
permitted 16 mgd being pumped into a nonpotable reuse
distribution system

* Expansion of the SCWWTP with the addition of advanced
treatment technologies that could limit the TMDL to within permit
limits at the higher discharge flow

» Construction of a new advanced treatment/zero discharge facility in

the southwestern corridor of town

Each of these alternatives are thoroughly evaluated in Section 7 for ease
of implementation, cost effectiveness, feasibility, and environmental

impacts.



1.3 Recommended Solution

After thorough evaluation of each of the alternatives and numerous discussions
with MWSD personnel, it is recommended that planning begin on the expansion
of the Sinking Creek Wastewater Treatment Plant within the next five years. The
significant levels of growth projected for the City of Murfreesboro will undoubtedly
lead to increased flow rates at the treatment plant. It is anticipated that these
increased flows will surpass the existing plant’s capacity within five to ten years.
Flow projections indicate that an expansion from 16 mgd to 24 mgd should be
sufficient to treat the average daily sewage flows generated within the Planning
Area through 2022. This level of expansion is herein referred to as the Phase IV

expansion.

However, increasing concentrations of BOD and TSS in the influent flow may
necessitate further expansion to account for excessive mass loadings currently
experienced at the SCWWTP. Additionally, modifications may be necessary to
the existing treatment facilities to provide sufficient oxygen for treatment at the
increased concentrations. It is advisable that the MWSD undertake a study to
determine the sources of increased mass loadings of BOD and TSS in the
collection system. If these sources cannot be isolated and concentrations of
these constituents continue to increase at the treatment facilities, additional
capacity will be required for proper treatment. This additional expansion is herein

referred to as the Phase V expansion.

It is recommended that provisions be made in the plant design to allow for the
introduction of advanced treatment technologies such as membrane filtration and
biosolids pelletization in the future. Technologies such as these may be required
to meet increasingly stringent treatment and disposal regulations within the Study

Period. These improvements are referred to herein as Phase VI Improvements.



It is recommended that Murfreesboro Water and Sewer Department develop
Phases 1-S, 1-N, and 2 of the proposed reuse system. Phase 1-S will establish
the southern portion of the reuse distribution system and will be routed from the
SCWWTP to the proposed Medical Center and the Old Fort Golf Course. Phase
1-N will establish the northern portion of the distribution system and will be routed
from the SCWWTP along Thompson Lane to the Veteran’s Administration (VA)
Golf Course and the water treatment plant site. Both golf courses have
expressed interest in utilizing reuse water for irrigation of their facilities.
Utilization of non-potable reuse at these public courses will be invaluable in the
education process of the residents of Murfreesboro to the benefits of this
commodity. Phase 2 of the proposed reuse network will loop the distribution
system and will allow numerous other commercial and industrial customers to
connect to the system. These improvements will allow effluent flows above 16

mgd to be disposed through reuse or land application.

Planning for Phases 1-S and 1-N should begin immediately and these
improvements should be online by 2003. Phase 2 should be online by 2006.
Although current average plant flow rates do not yet require a mandatory
disposal of effluent yet, it is advisable to begin the process of identifying and
procuring sites and potential customers of non-potable reuse water. Education
of the public as to the necessity and benefits of this commodity will assist the

MWSD in attracting users in the future.

The estimated construction cost of the recommended course of action is
summarized in Table 1.1. Section 7 of this Facilities Plan includes estimated
construction costs of the other alternatives. In addition, a Present Worth Analysis
of the life cycle costs of each alternative is included in that Section. Factors
including the electrical and chemical costs associated with each alternative were
included to determine the long-term benefits and costs of each. Although the
analysis did not indicate that construction of the entire non-potable reuse system

would be the lowest cost option over the 20-year Planning Period, other factors



were considered in the selection of this alternative. One of the benefits of
disposal through a reuse system is that the system can be constructed
incrementally. This will allow the MWSD to add to the distribution system as
needed rather than in one lump sum. This also allows the Department flexibility
as growth patterns within the City continue to evolve. While this alternative is not
without its complications, non-potable reuse appears to be the most

advantageous solution to the City of Murfreesboro’s effluent disposal needs.



Table 1.1

Recommended Capital Improvements

ITEM IMPROVEMENT cosT
PUMP STATION IMPROVEMENTS 399,850
HEADWORKS 3,997,750
BIOLOGICAL PHOSPHOROUS REMOVAL 1,183,025
EXTENDED AERATION 5,114,750
CLARIFICATION 5,108,500
PHASE [V FILTRATION 5,427,800
PLANT EXPANSION DENITRIFICATION MODIFICATIONS 500,000
ULTRAVIOLET LIGHT DISINFECTION 1,348,000
POST AERATION 136,000
EFFLUENT PUMPING 790,050
HYPOCHLORITE GENERATION 1,455,000
BIOSOLIDS HOLDING 4,620,000
BIOSOLIDS DEWATERING 1,505,500
SUBTOTAL $31,586,225
PHASE 1-S IMPROVEMENTS 3,473,250
NON-POTABLE REUSE SYSTEM |PHASE 1-N IMPROVEMENTS 3,168,844
PHASE 2 IMPROVEMENTS 6,461,250
SUBTOTAL $13,103,344

TOTAL PHASE IV AND INITIAL REUSE PHASES $44,689,569

PHASE V
PLANT EXPANSION
(OPTIONAL- NEED MUST BE
DETERMINED THROUGH SYSTEM-
WIDE BOD/TSS EVALUATION)

PUMP STATION IMPROVEMENTS 1,975,000
HEADWORKS 2,616,750
EXTENDED AERATION 4,991,750
CLARIFICATION 4,412,500
FILTRATION 917,500
METHANOL STORAGE 150,000
ULTRAVIOLET LIGHT DISINFECTION 1,248,000
POST AERATION 136,000
BIOSOLIDS HOLDING 1,540,000
BIOSOLIDS DEWATERING 2,405,500
TOTAL PHASE V $18,282,000




2.

PURPOSE AND NEED

2.1

2.2

Study Purpose

The City of Murfreesboro completed an update of its 201 Facilities Plan in
1992. This updated plan indicated that there were certain short-term and
long-term improvements for the Murfreesboro Wastewater Treatment
System.

Since 1992, the recommended improvements to the Sinking Creek
Wastewater Treatment Plant (SCWWTP) have been executed by the
Murfreesboro Water and Sewer Department. At the same time, the City
and Rutherford County have grown significantly as evidenced by the
results of the 2000 U.S. census. In addition, the City has adopted an
Urban Growth Boundary which expands its potential area of influence
more than five fold.

The purpose of this study is to evaluate the City’s wastewater treatment
system needs in light of the above. This study is intended to provide
guidance for the Murfreesboro Water and Sewer Department in planning,
scheduling and budgeting improvements for its wastewater treatment

system.

Need for this Project

The need for construction of wastewater treatment system improvements
in the Murfreesboro service area draws from the increasing population
served by the system, the flows generated, and the increased strength of
the wastewater received at the SCWWTP. Table 2.1 indicates present
and projected average flow rates in the Murfreesboro service area. In

addition, the table indicates the peak flow rates. The need for



improvements is clearly indicated where the projected flows and wet

weather peak flows exceed the capacity of the City’s treatment system.



Table 2.1
Current and Projected Flow Rates in the Interceptor Sewer System

Size |Capacity| Current Pop. |[Current*|Current*| 2020 Pop. 2020 2020 2050 Pop. 2050 | 2050
ADF WWPF ADF | WWPF ADF |WWPF
SYSTEM (in) | (mgd) | Equiv. Served | (mgd) | (mgd) |Equiv. Served| (mgd) | (mgd) | Equiv. Served | (mgd) | (mgd)
SINKING CREEK WWTP 54 | 120 76,626 10.6) 37.4 165,210 | 23.6 70.8 326,500 | 47.1 |141.3
Sinking Creek 30 11.9 32,528 42| 127 48,439 6.3 18.9 73,112 9.5 28.5
Bushman Creek 18 3.3 11,279 15| 44 20,426 2.7 8.0 38,165 5.0 14.9
Northeast 18 3.3 5,830 0.8 2.3 8,500 1.1 3.3 10,425 1.4 4.1
VA 21 3 7,372 1.0 2.9 10,298 1.3 4.0 12,822 1.7 5.0
Stones River 42 20.6 43,035 5.6| 16.8 85,523 11.1 33.4 146,031 19.0 | 57.0
Lower Lytle 21 3.2 6,425 0.8 2.5 7,418 1.0 2.9 8,050 1.0 3.1
Lower Lytle-2 30 6.5 13,183 1.7 51 22,084 2.9 8.6 44,011 5.7 17.2
Upper Lytle 30 6.5 2,261 0.3] 0.9 8,945 1.2 3.5 30,771 4.0 12.0
Bradyville Rd 24 4.6 9,848 1.1 3.3 11,565 1.5 4.5 12,490 1.6 4.9
Stones River Ext 30 6.5 19,049 24| 7.2 50,842 6.6 19.8 88,805 115 | 34.6
Southwest 21 3.2 18,331 1.7 5.0 49,912 6.5 19.5 87,660 114 | 34.2
Southwest Relief 18 2.3 11,633 15| 45 35,816 4.7 14.0 69,778 9.1 27.2
Samsonite Relief 21 4 5,328 0.7 2.1 11,362 1.5 4.4 16,282 2.1 6.4
Overall Creek 36 16.5 1,063 0.1 0.4 44,223 5.7 17.2 97,191 126 | 37.9

* Estimated from Population




3. EFFLUENT LIMITATIONS

On August 31, 2001 the Tennessee Department of Environment and Conservation
(TDEC) issued a new National Pollutant Discharge Elimination System (NPDES) permit
for the Sinking Creek Wastewater Treatment Plant. This permit superceded the
previous permit issued on August 31, 1993. The new permit increased the allowable
plant discharge flow rate from 8 mgd to 16 mgd. Limitations on the effluent quality were
tightened significantly, however. Tables 3.1 and 3.2 summarize the primary criteria
from both the 1993 and 2001 permits. The entire text of the 2001 NPDES is contained
in Appendix A.

While not publicly documented, conversations with TDEC regulatory personnel indicate
that the results of the present Total Maximum Daily Load (TMDL) study by the EPA will
likely eliminate the possibility of increased mass loadings of BOD, TSS and ammonia on
subsequent permits. In fact, the total mass loading limits were unchanged between the
1993 and 2001 permits. Because the discharge flow was doubled in the permit, the
allowable concentrations of BOD and TSS were halved. It is therefore likely that future
expansions of the Sinking Creek Wastewater Treatment Plant will require provisions to
either dispose of effluent water through methods other than discharge to the West Fork
of the Stones River, or to provide advanced treatment capable of further reducing the
mass loading of these parameters in the discharge stream. Both of these possibilities

were evaluated during preparation of this Facilities Plan Update.

3.1 Secondary Treatment

Due to the stringent nature of the 2001 NPDES permit limits, discharge of
wastewater after secondary treatment is not an option. This is evident from
evaluation of the DMR’s for the old SCWWTP. Even with a properly operating
Secondary Treatment process schematic, compliance with the new permit limitations

could not be achieved reliably.
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3.2 Advanced Treatment

The existing facilities at the SCWWTP provide for primary treatment through raw
screening of particles greater that 0.06 millimeters and vortex grit removal of
particles greater than 50 microns. Secondary treatment is provided through an
oxidation ditch extended aeration process followed by gravity clarification. The
effluent from these processes is then filtered through deep bed sand filters, exposed
to ultraviolet (UV) disinfection, aerated and subsequently discharged into the West
Fork of the Stones River. This advanced treatment process schematic has been

successful at significantly reducing the waste loads discharged by the facility.

3.3 Land Application

It is anticipated that further expansion of the SCWWTP will require provisions to
dispose of wastewater above and beyond the currently permitted 16 mgd through
means other than discharge into the West Fork of the Stones River. Land
application or other non-potable reuse of the plant effluent is one of the options
evaluated during the course of this study. The limitations placed on effluent quality
for disposal of this nature would likely not be any more stringent than that required
under the 2001 NPDES permit. The only additional requirement anticipated would
be the provision to add a secondary disinfectant to protect against microbial

regrowth within the non-potable distribution system.

Numerous entities within the Planning Area have expressed interest in utilizing non-
potable reuse water for activities such as irrigation, process water, and cooling tower
water supply. These include the Veteran’s Administration (VA) Golf Course, the Old
Fort Golf Course, the proposed Medical Center, and the various City parks
throughout Murfreesboro.  Additional potential users include local sod farms,
nurseries, industries, educational institutions and other commercial and residential

entities. It will require consistent attention on behalf of the Murfreesboro Water and

11



Sewer Department to continually seek out new users of this system to match the
continually increasing wastewater flows at the treatment plant. Additionally,
dedicated land application sites should be acquired for use during periods when the
demand for non-potable reuse water does not meet the production of the treatment
plant. It is advisable that the Murfreesboro Water and Sewer Department initially
focus on City-owned or controlled properties for these sites, however acquisition of
additional tracts will likely become necessary as effluent flow rates at the plant
increase. Anticipated costs of implementation for non-potable reuse systems are

discussed in Sections 7 & 8.
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Table 3.1

1993 NPDES Permit for the Sinking Creek Wastewater Treatment Plant

Effluent
Characteristics

Effluent Limitations

Monitoring Requirements

Monthly | Monthly | Weekly | Weekly Daily Daily

Average | Average | Average | Average | Maximum | Minimum | Measurement | Sample | Sampling

Conc. Amount | Conc. | Amount Conc. Percent Frequency Type Point

(mgl/l) (Ib/day) | (mg/l) | (Ib/day) (mg/l) Removal
CBODs 10 667 15 1000 20 40 5/week Composite | Effluent

Report Report 5/week Composite | Influent
Ammonia as N 2.0 133 3.0 200 4.0 5/week Composite | Effluent
(May 1 - Oct 31) | Report Report 5/week Composite | Influent
Ammonia as N 5.0 334 7.5 500 10.0 5/week Composite | Effluent
(May 1 - Oct 31) | Report Report 5/week Composite | Influent
Suspended 30 2001 40 2669 45 40 5/week Composite | Effluent
Solids Report Report 5/week Composite | Influent
96 LC50 100% 1/ 6 Months | Composite | Effluent
NOEC 85% 1/ 6 Months | Composite | Effluent
Chromium, T 0.054 3.6 Report Report 1/ Month Composite | Effluent
Copper, T Report | Report Report Report 1/ Month Composite | Effluent
Cyanide, T 0.006 0.4 Report Report 1/ Month Composite | Effluent
Lead, T 0.011 0.7 Report Report 1/ Month Composite | Effluent
Zinc, T Report | Report Report Report 1/ Month Composite | Effluent

13




Table 3.1 (Cont'd)
1993 NPDES Permit for the Sinking Creek Wastewater Treatment Plant

Effluent
Characteristics

Effluent Limitations

Monitoring Requirements

Monthly Daily Daily Measurement Sample Sampling

Average Minimum Minimum Frequency Type Point
Fecal Coliform 200/100 mi 1000/100 ml 5/week Grab Effluent

(see the following
paragraphs)
Chlorine Residual 0.02 mg/l 5/week Grab Effluent
(Total) instantaneous
Settlable Solids 1.0 ml/l 5/week Composite Effluent
Dissolved Oxygen 6.0 mgl/l 5/week Grab Effluent
instantaneous

pH (Standard Units) 6.0 9.0 5/week Grab Effluent

14




Table 3.2

2001 NPDES Permit for the Sinking Creek Wastewater Treatment Plant

Effluent
Characteristics

Effluent Limitations

Monitoring Requirements

Monthly | Monthly | Weekly | Weekly Daily Daily
Average | Average | Average | Average | Maximum | Minimum | Measurement | Sample | Sampling
Conc. Amount | Conc. | Amount Conc. Percent Frequency Type Point
(mgll) (Ib/day) | (mg/l) | (Ib/day) (mg/l) Removal
CBODs 5 667 7.5 1001 10 40 7/week Composite | Effluent
(May 1 -Oct 31) | Report Report 7/week Composite | Influent
CBODs 10 1334 15 2002 20 40 7/week Composite | Effluent
(Nov 1 - Apr 30) | Report Report 7/week Composite | Influent
Ammonia as N 1 133 15 200 2 7/week Composite | Effluent
(May 1 - Oct 31)
Ammonia as N 2.2 294 3.3 440 4.4 7/week Composite | Effluent
(Nov 1 - Apr 30)
Nitrogen, Total* 9.0 1201 2/month Composite | Effluent
Nitrite plus Report 2/month Composite | Effluent
nitrate
Kjeldahl Report 2/month Composite | Effluent
Nitrogen, Total
Suspended 30 4003 40 5338 45 40 7/week Composite | Effluent
Solids Report Report 7/week Composite | Influent

15




Table 3.2 (Cont'd)
2001 NPDES Permit for the Sinking Creek Wastewater Treatment Plant

Effluent
Characteristics

Effluent Limitations

Monitoring Requirements

Monthly Daily Daily Measurement Sample Sampling

Average Minimum Minimum Frequency Type Point
Fecal Coliform 200/100 mi 1000/100 ml 7/week Grab Effluent

(see the following
paragraphs)
Dissolved Oxygen 6.0 mgl/l 7/week Grab Effluent
Instantaneous
pH (Standard Units) 6.0 9.0 7lweek Grab Effluent
Settleable Solids 1.0 1/week Composite Effluent
Flow (MGD) Report Report 7/week Continuous Influent
Report Report 7Iweek Continuous Effluent
ICos Survival, reproduction and growth in 1/quarter Composite Effluent
(May 1 - Oct 31) 99% concentration

ICys Survival, reproduction and growth in 1/quarter Composite Effluent

(Nov 1 - Apr 30)

74% concentration

16




4. EXISTING CONDITIONS

The process of expansion began for the Sinking Creek Wastewater Treatment Plant in
1992 in response to a Commissioner’'s Order from the State of Tennessee Bureau of
Environment. This Order resulted from bypasses of sewage from the collection system
and violations of the treatment plant's NPDES permit. Rapid growth within the sewage
service area coupled with more stringent discharge criteria had basically overwhelmed
the existing treatment works. In response, the City of Murfreesboro began a capital
improvements program to replace the aged treatment works with a system that would
be capable of meeting more stringent discharge criteria and providing a degree of
redundancy not possible with the existing treatment system. The result was
construction of a state-of-the-art treatment plant including several innovative processes
for the inactivation of pathogens, the removal of objectionable matter from the waste,
and the management of residuals from the plant. This new facility has been online

since January 2000, and is exceeding its design parameters on a daily basis.

4.1 Existing Wastewater Flows and Treatment System Performance

While the population of the City of Murfreesboro has consistently outpaced growth
projections year after year, the average flows the treatment plant have appeared to
stagnate. This trend is illustrated in Figure 4.1. There are several possible
explanations as to this anomaly. It is likely that the Murfreesboro Water and Sewer
Department’'s (MWSD) efforts to reduce Infiltration and Inflow (I/I) from the collection
system are manifesting as a reduction in the average flow to the treatment works.
Reductions of extraneous flows have been documented in areas receiving
consistent rehabilitation efforts were identified in Section 4 of Volume | of this
Facilities Plan. Another possible explanation could be the shortage of rainfall
experienced over the last several years. A third explanation could be that
consumers are more aware and conservative of wasting water with the increasing

costs of treating and supplying drinking water. In any case, it is likely that these

17



flows will again start to increase as the population of Murfreesboro continues to grow

and new service areas are added.

In contrast to the stagnate flowrates received at the Sinking Creek Wastewater
Treatment Plant, the strength of the wastewater has increased significantly over the
last ten years. At the time of the 1992 Revision of the 201 Facilities Plan, the
average BOD, NH4 and TSS strength experienced at the plant were approximately
145 mg/L, 11.5 mg/L and 133 mg/L respectively. Each of these parameters has
increased since that time to their present averages of 235 mg/L, 16.6 mg/L, and 237
mg/L respectively for the period of January 2000 through present. It was considered
conservative during preparation of the 1992 Revision to utilize concentrations of
BOD, NH4 and TSS of 200 mg/L, 16 mg/L and 200 mg/L respectively for the design
of the treatment facilities. In actuality, the consistent increase in waste strength has
already exceeded the design concentrations for the plant. This point is discussed

further in Section 6.

Construction on the replacement facilities at the Sinking Creek Wastewater
Treatment Plant were completed in January 2000 and subsequently placed online.
The effectiveness of the treatment works were immediately visible on the Discharge
Monthly Report (DMR) with respect to BOD and TSS. Due to the nature of the
biological nitrification process, it was not until two months later that the effectiveness
of the plant with respect to ammonia removal was evident. Table 4.1 summarizes
treatment performance at the SCWWTP for the years 1999 through 2001. 1t is
obvious from this data that the new treatment schemes were successful at greatly
improving the effluent quality discharged into the West Fork of the Stones River.
Average concentrations of BOD, NH4, and TSS were reduced significantly once the
new plant was placed into operation. It is also important to note that some of the
reported levels of effluent BOD and ammonia are at or below reliable measurement
levels, and that the effluent is in some cases better than this data indicates.
Appendix B contains DMR data from 1988 through present for applicable treatment

parameters as well as graphical representations of this data.
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4.2 Infiltration and Inflow

Infiltration and Inflow (I/I) is a problem that plagues essentially all older sewage
collection systems. Murfreesboro’s collection system is no exception. Flow data
monitored at the wastewater treatment plant and at permanent monitoring sites
throughout the collection system attest to this fact. As discussed at length in Section
4 of Volume | of this Facilities Plan, I/l reduction has been a constant goal of the
Murfreesboro Water and Sewer Department since the early 1980’'s. Some of the
earliest attempts at flow reduction were made within the Murfreesboro collection
system during the Sanitary System Evaluation Survey’'s (SSES’s) mandated by the
EPA. Today, the Murfreesboro Water and Sewer Department continues these
efforts and strives to comply with the provisions of the impending Capacity/
Maintenance Operation and Management (C/MOM) regulations promulgated by the
EPA.
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Treatment Plant Performance (1999-2001

Table4.1

EFFLUENT EFFLUENT EFFLUENT EFFLUENT | EFFLUENT EFFLUENT
DATE BOD (mg/L) BOD (Ibs/d) TSS (mg/L) | TSS(lbs/d) | NH4 (mgiL) NH4 (Ibs/d)
Jan-99 63 8123 63 8123 8 1083
Feb-99 46 4143 49 4414 10 901
Mar-99 54 5404 51 5104 8 801
Apr-99 35 2423 40 2769 12 831
May-99 31 2249 45 3265 17 1233
Jun-99 19 1204 36 2282 19 1204
Jul-99 27 2117 35 2744 8 627
Aug-99 8 474 24 1421 3 189
Sep-99 10 600 23 1381 3 150
Oct-99 18 1141 35 2218 11 691
Nov-99 21 1384 29 1911 13 883
Dec-99 23 1688 31 2275 9 675
EW TREATMENT PLANT OPERATIONAL JANUARY 2000
Jan-00 28 2055 32 2349 9 631
Feb-00 23 1937 14 1179 16 1314
Mar-00 6 580 6 580 14 1374
Apr-00 4 504 6 756 11 1385
May-00 2 180 1 90 2 216
Jun-00 2 135 2 135 0 7
Jul-00 1 76 2 152 0 8
Aug-00 2 137 3 205 0 7
Sep-00 2 148 1 74 0 7
Oct-00 2 128 1 64 0 6
Nov-00 2 155 3 233 0 8
Dec-00 2 182 1 91 1 55
Jan-01 1 93 1 93 1 47
Feb-01 2 277 1 138 0 28
Mar-01 2 205 2 205 0 21
Apr-01 2 163 1 82 0 8
May-01 1 73 1 73 0 7
Jun-01 2 155 1 78 0 8
Jul-01 1 78 1 78 0 8
Aug-01 2 155 1 47 0 8
Sep-01 1 78 1 78 0 16
Oct-01 2 175 1 96 0 9
1/99-12/99

AVG 30 2579 38 3159 10 772

MAX 63 8123 63 8123 19 1233

MIN 8 474 23 1381 3 150

2/00-11/01**

AVG 2 179 2 164 0 15

MAX 6 580 6 756 1 55

MIN 1 73 1 47 0 6

** The period of 1/01 through 2/01 is excluded from the Average/ Max/ Min calculations. The values are not representative due to the amount of timeit took for

the microorganisms to begin assimilation of the constituents.
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5.

FUTURE CONDITIONS

5.1

5.2

Planning Period

The 1992 revision of the Facilities Plan addressed both a planning period
which included the period through 2013 and a study period which
projected needs for the area through 2040. This update addresses a
planning period through 2022 and a study period through 2050.

The Planning Area delineated under the 1992 Revision of the 201
Facilities Plan was modified recently to account for the Urban Growth
Boundary approved in 2000. Additional area was added beyond the
Urban Growth Boundary on the southern side of town to allow areas which
can be served by gravity interceptors to be included in the planning
process. Inadequate soils coupled with failing septic systems within
Rutherford County has created a demand for sanitary sewer service within
these areas. Exhibit 5.1 in Volume I illustrates this new Planning Area as
well as the previous 201 Planning Area, the current City Limits, and the
Urban Growth Boundary.

Land Use Projections

The City of Murfreesboro Planning Department has compiled the following

historical information on land use trends in Murfreesboro:
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Table 5.1

Historical Land Use

1958 1967 1984
LAND USE % of % of % of
Acres totals Acres totals acres totals

Residential 1150.5 | 30.95 1904.1 | 32.40 3740.15 | 27.70
Commercial 92.3| 2.48 156.1| 2.66 861.97 | 6.39
Industrial 885 | 2.38 147.7| 2.51 510.38 | 3.78
Institutional 500.00 | 13.45 576.4| 9.81 1109.05| 8.21
Streets & Hwys 473.3| 12.73 766.5 | 13.04 1548.90 | 11.47
Open Space 1412.2 | 38.00

TOTAL 3716.8 5877.0 13499.16

or or or
5.81 sg. mi. 9.18 sg. mi. 21.09 sg. mi.

Current land use for the City of Murfreesboro is taken from the City’s GIS and
zoning ordinance. The land use is categorized by zoning district in Table 5.2.
These zoning districts are grouped by major use. Table 5.3 indicates acreage by

individual classifications.

Table 5.2
Existing Land Use
2001

LAND USE ACRES % OF TOTAL
Residential 18,043 67.83
Commercial 3,520 13.23
Industrial 3,690 13.87
Institutional 632 2.38
Parks/Open Space 715 2.69
Streets & Highways*

TOTAL 26,600 or 41.56 sq. mi.

* included in major categories

The City has begun a process to identify potential land use for areas outside the
The City of

Murfreesboro Planning Department has undertaken two major suburban land use

current City limits, but inside the Urban Growth Boundary.
studies which are complete as of this date. The Blackman and Salem Road
studies have been reviewed and recommendations from each have been used to

develop this facilities plan.
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Table 5.3
City of Murfreesboro Zoning

Zoning Description Total
Code Acres
CBD Central Business District 40

CF Commercial Fringe District 170
CH Highway Commercial District 2784
CL Local Commercial District 162
CM Medical District Commercial 60
CM-R Medical District Residential 144
CM-RS8 Medical District Residential Single Family 5
CP Commercial Park 74
Cu College & University District 631
H-1 Heavy Industrial District 2259
L-I Light Industrial District 1431
oG General Office District 184
OG-R General Office District-Residential 61
P Park 715
PCD Planned Commercial District 47
PND Planned Institutional District 1
PRD Planned Residential District 416
PUD Planned Unit Development 797
R-MO Mobile Home District 70
RD Duplex Residential District 341

RM-12 Single-Family Residential District 521

RM-16 Residential Multi-Family District 1256

RM-22 Residential Multi-Family District 30
RS-10 Single-Family Residential District 3305
RS-12 Single-Family Residential District 2143
RS-15 Single-Family Residential District 8020
RS-4 Single-Family Residential District 52
RS-8 Single-Family Residential District 355

Rz Residential Zero-Lot Line District 526
Total Acreage 26,600
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5.3

Population Forecast

5.3.1 Background

Census figures for Murfreesboro and Rutherford

beginning of the last century have been as follows:

County since the

TABLE 5.4
Historical Population Data
MURFREESBORO COUNTY RATIO
YEAR POPULATION POPULATION CITY/COUNTY
1900 3,999 33,543 119
1910 4,679 33,199 141
1920 5,367 33,059 .162
1930 7,993 32,286 .248
1940 9,495 33,604 .283
1950 13,052 40,696 .320
1960 18,991 52,368 .363
1970 26,360 59,428 444
1980 32,845 84,058 391
1990 44,922 118,570 379
2000 68,816 182,023 .378

Murfreesboro has shown sustained growth since 1900. From 1990 to

2000, the City’s population increased 53.2% according to the U.S. Census

Bureau. Murfreesboro is now the sixth largest city in the State, surpassing

Jackson for the first time.

Rutherford County became the second most populous county in the
Nashville Metropolitan Statistical Area (MSA) according to the 1990

census. From 1990 to 2000, the population of Rutherford County
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increased by another 53.5%. Rutherford County is now the fifth most

populous county in the State of Tennessee.

Prior to the 1920’s, Rutherford County was essentially an agricultural area,
and Murfreesboro was a typical county seat, serving as the trading center
for the region. With the opening of the large milk processing plants in
Murfreesboro, the City changed from a trading center to a manufacturing
center and the migration from the farms to the City began. During World
War Il, the Smyrna Air Base was constructed, and the county began to
grow in the Smyrna area as well as in Murfreesboro. When the Air Base
was closed in the 1960’s, there was an adverse effect on the surrounding
area. The county population growth essentially reflected the growth of
Murfreesboro for the next decade. In fact, during the decade of the
1960’s, the net increase in the county population was less than for the City
of Murfreesboro. By the end of the 1960’s, Murfreesboro had become
firmly established as a manufacturing center and continued to grow.

The completion of Interstate Highway 24 led to a population explosion in
the suburbs of Nashville. Rutherford County began growing at a rate
equal to or greater than the sustained growth of Murfreesboro. The
growth rate of Rutherford County was enhanced by the location of the
Nissan truck assembly plant in the Smyrna area in 1983. LaVergne,
located near the Davidson County line, also attracted several large
industries during the 1970’s. During the period from 1990 to 2000, the
population of Rutherford County increased by 63,453 persons, while the
population of Murfreesboro increased by 23,894 persons. The aggregate
county growth rate and the growth of Murfreesboro were almost double
that of the previous decade.

Figure 5-1 shows population growth for Murfreesboro and Rutherford

County from the year 1900.
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5.3.2 Population Projections

The 1974 Facilities Plan population projections for Rutherford County were taken
from an EPA report on “Population and Economic Activity in the US and SMSA”.

This report showed the projected population of Rutherford County to be as

follows:
TABLE 5.5
1974 POPULATION PROJECTIONS FOR RUTHERFORD COUNTY
YEAR POPULATION
1980 70,500
1990 92,100
2000 113,700
2010 140,300
2020 170,800

The 1992 Update of the 201 made population forecasts based on input from
various agencies including the Murfreesboro Planning Department, the State of
Tennessee, and the Greater Nashville Regional Council. Population projections
from the 1992 Report for the City, County, and expected sewer service area for

the 20-year planning period area as well as the 50-year study area are shown

below:
TABLE 5.6
1992 UPDATE POPULATION PROJECTIONS
CITY OF RUTHERFORD PLANNING/STUDY
YEAR MURFREESBORO COUNTY AREA
POPULATION POPULATION POPULATION
2000 63,428 158,570 82,456
2010 79,440 198,600 103,272
2020 96,600 239,000 125,600
2030 112,000 280,000 145,600
2040 128,000 320,000 166,400
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The 1992 Report predicted that Rutherford County would grow at the rate
of 4,000 persons per year. The 2000 Census indicated that the County
grew at a rate of 6,300 persons per year from 1990 to 2000. In
consideration of recent economic developments and growth trends, it
appears that the growth rate from 1990 to 2000 could be sustained. The
ratio of City population as a proportion of County population remained
constant from that of the 1990 census at .378. Using the 6,300 persons
per year figure for County population growth and a .378 City to County

ratio, the resulting projections are as follows:

TABLE 5.7
POPULATION PROJECTIONS ASSUMING 6,300
PPY GROWTH IN COUNTY

CITY OF RUTHERFORD
YEAR MURFREESBORO COUNTY %
POPULATION POPULATION INCREASE

2000 68,816 182,023

2010 92,600 245,000 34.6
2020 116,400 308,000 25.7
2030 140,200 371,000 20.5
2040 164,000 434,000 17.0
2050 187,900 497,000 14.5

In 1998, and again in 2001, the Murfreesboro Planning Department
performed a detailed analysis of population growth patterns for Rutherford
County and the City of Murfreesboro. This analysis included information
obtained in the Special Census of 1994, 1996 and 1998, and the 2000
Census. Based on this data, the Planning Department projected that the
City would grow at a variable rate of 2.3 to 5.2% per year and the County
at a variable rate of 2.0 to 4.0% per year for the next twenty years.
Population projection ranges from that report are shown below:
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TABLE 5.8

2001 MURFREESBORO PLANNING DEPARTMENT PROJECTIONS

CITY OF
YEAR MURFREESBORO RUTHERFORD COUNTY
POPULATION POPULATION

2000 68,816 182,023
2010

Lower Limit 99,294 242978
2020

Lower Limit 128,094 300,578
Upper Limit 140,574 325,538

The Planning Department estimates should be considered the most
reliable source for population projections. Therefore, the projections in
this Report will be modeled around the average of the projections from the
Planning Department.

The City of Murfreesboro generally provides wastewater collection and
treatment services to people located within the City limits, plus about
1,000 customers outside the City. Present policy requires that any
development requesting sewer service must also request annexation
before the Murfreesboro Water and Sewer Department will provide sewer
service to the development. Due to the extensive development that has
been occurring outside the city limits and the need to provide a planned
approach to providing wastewater services for these areas immediately
adjacent to the city limits, it is suggested that capacity be provided in
future wastewater system facilities to adequately handle the wastewater

needs of the entire Urban Growth Boundary area.

The Urban Growth Boundary (UGB) was drawn with respect to certain
physical boundaries, and previous 201 planning areas for the City. In light
of the dwindling supply of land that is suitable for subsurfaced sewage
disposal systems, watershed management initiatives and the high cost of

retrofitting non-sewered areas with sewers, it is reasonable to include
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5.4

areas that are contiguous to and naturally drain into the UGB as part of
the updated 201 Planning Area. Not all of the areas draining into the UGB
area are expected to develop and have City services. For the purposes of
this Report, the areas outside the UGB which will be planned for service

are shown on Exhibit 5.1 in Volume I.

The existing population data for the UGB and extended service area are
taken directly from the 2000 Census tracts. This data has been added to
the population data for the City to determine the planning/study area
population. Using the Murfreesboro Planning Department’s projections,

the expected population for the City, County and Planning Area are as

follows:
TABLE 5.9
2002 UPDATE POPULATION PROJECTIONS
YEAR CITY OF RUTHERFORD PLANNING/STUDY
MURFREESBORO COUNTY AREA
POPULATION POPULATION POPULATION
2000 68,816 182,023 112,343
2010 100,500 245,400 151,500
2020 134,300 313,000 193,200
2030 170,000 385,000 237,600
2040 206,000 457,000 282,000
2050 242,000 529,000 326,500

Flow Reduction

The M

urfreesboro Water and Sewer Department has encouraged its customers

to limit water usage for many years. Water conservation through the use of low-

flow household fixtures has been staples of new construction in Murfreesboro for

many

recycli

years. Industries are likewise encouraged to limit water usage through

ng and looped systems.
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5.5

The Murfreesboro Water and Sewer Department also reduces flow through its 1/]
elimination program. Since 1980, the Department has consistently pursued I/l
reduction through a number of programs. These are detailed in Section 4 of

Volume I.

Forecast of Flow and Waste Load

Flow forecasts for the planning period and study period are indicated in Table 2.1
for the Interceptor Sewer System. Existing and projected sewage flows and
waste loads are indicated in Table 5.10. As discussed in Section 4.1, the
concentrations of BOD and TSS have increased markedly over the last several
years. The Murfreesboro Water and Sewer Department has identified several
contributors of excessive strength waste and is working to limit contributions from
those sources. Additionally, it is recommended that the Murfreesboro Water and
Sewer Department undertake a system-wide study to isolate other dischargers of
excessive-strength wastewater. While there has been a nationwide trend of
increasing wastewater strengths with respect to BOD, TSS, and ammonia, the
rapid nature of the increases in the Murfreesboro sewer system are indicative of
several point source dischargers. Modification of the Sewer Use Ordinance and
stringent enforcement actions may be necessary to reduce loadings to within the
design limitations at the treatment plant. It is assumed that these efforts will be
successful, and that future concentrations of BOD and TSS will be 300 mg/L or
lower at the treatment plant. These values are the basis of the mass loading

projections tabulated in Table 5.10.
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Table 5.10

Historical and Projected Flows and Waste L oads

AVERAGE
AVERAGE AVERAGE | AVERAGETSS | AV =¥/ 0%
YEAR BOD LOAD LOAD
DAILY FLOW s st LOAD
Y il (Ibs/day)
1990 8.4 11873 10,116 949
2000 9.9 10,427 18107 1,346
2020 23.7 50,297 50,297 3.053
2050 471 117,844 117,844 7856
Existing Plant 16.0 26,000 26,000 2,669

Design
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6. DEVELOPMENT OF ALTERNATIVES

The continued growth of the residential and commercial populations within the
Murfreesboro City Limits and planned service area will undoubtedly necessitate
expansion and/or modification of the Sinking Creek Wastewater Treatment Plant.
Determination of future needs for the facility will be influenced heavily by the results of
the TMDL study currently being performed by the Tennessee Department of
Environment and Conservation (TDEC) and the EPA. For the purposes of evaluation of
options within this Facilities Plan Update, it is assumed that the current mass loadings
permitted for the SCWWTP will not be increased under any subsequent permits. The
possibility exists, however, that TDEC may reduce the loading now afforded to the
SCWWTP. Reevaluation of alternatives will be required if this possibility comes to pass.

6.1 Optimum Performance of Existing Facilities

The Sinking Creek Wastewater Treatment Plant was designed to treat an average
daily flow rate of 16 mgd and a peak instantaneous flow rate of 40 mgd. Itis
important to keep in mind however, that the unit processes throughout the plant
each have varying individual average and peak capacities. Table 6.1 summaries the
design parameters and basis of design for each of these unit processes.

As mentioned in Section 4, the strength of the wastewater in the Murfreesboro
collection system has consistently increased over the last ten years. This fact is
evidenced in Figures 6.1 through 6.3, which illustrate the influent BOD, TSS and
ammonia, respectively, monitored at the treatment plant from 1987 through the
present. During design of the treatment plant, it was assumed that the BOD
concentration would average 200 mg/L and the TSS concentration would average
200 mg/L. This corresponds to a design maximum daily loading on the extended
aeration process of 26,000 pounds per day of BOD and TSS at 16 mgd. At the time,
these assumptions were reasonable based upon available wastewater quality data.

The steady increase of waste strength since 1995 causes concern as the average
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flow rate to the plant increases. The SCWWTP has already reached the design
mass loading on the oxidation ditches on occasion since it began operation in 2000.
While redundant capacity was provided in the design of these basins, continued
operation at these levels was not anticipated during design. The possibility exists
that additional aeration capacity will be required in the existing basins to maintain the

effluent quality now afforded by the process.

Table 6.1
Design Performance of Major Unit Processes
Location Process Average Peak Basis of Limitation
Capacity Capacity
Influent Pump Junction Box N/A 100 mgd Max capacity of
Station 54" Influent Line
Pump System 16 mgd 52 mgd Capacity of
existing 4 pumps
w/ 1 out of service
Headworks Raw Screens 16 mgd 40 mgd Capacity of 3 units
Vortex Grit 16 mgd 60 mgd Capacity of 2 units
Basin
Secondary Oxidation Ditch | 16 mgd 40 mgd 8 mgd per basin at
Treatment 200 mg/L BOD,
200 mg/L TSS
Clarifiers 16 mgd 40 mgd 605 gpd/sf at 40
mgd
Tertiary Deep Bed Sand | 16 mgd 40 mgd 6.12 gpm/sf @ 40
Treatment Filtration mgd
UV System 16 mgd 40 mgd 20 mgd/ channel
Post Aeration 16 mgd 40 mgd 20 min of
detention time,
2500 Ibg/ hr of
aeration capacity
Residual Biosolids 16 mgd 40 mgd 3 days of storage
Management Handling time
Biosolids 16 mgd 40 mgd 20,000 |bs/d of
Dewatering solids (dry wt)
200,000 Ibg/d of
sludge to landfill
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6.2 Unsewered Areas

Currently, only about 3% of the area within the Murfreesboro City Limits is not
served by sanitary sewer service. Service to most of these areas is already under
development by the MWSD. It is also the intent to provide sanitary sewer service to
residents living within the proposed Planning Area of the MWSD. This is covered

extensively in Volume I- Sections 3 and 7 of this Facilities Plan.

6.3 Conventional Sewers

The Murfreesboro Water and Sewer Department currently owns and operates
approximately 1.8 million lineal feet of gravity collection system. This value will
continue to increase as the Department extends service to residents within the
Planning Area. This is covered extensively in Volume I- Sections 3 and 7 of this

Facilities Plan.

6.4 Alternative Conveyance Systems

The Murfreesboro Water and Sewer Department currently owns and operates 34
sewage lift stations and approximately 101,000 lineal feet of force mains. These
values will continue to increase as the Department extends service to residents
within the Planning Area. This is covered extensively in Volume |- Sections 3 and 7

of this Facilities Plan.

6.5 Interceptor Sewers

Wastewater is collected and conveyed to the Sinking Creek Wastewater Treatment

Plant via a system of 13 major interceptor sewers. These interceptors are described

in detail within Volume |- Section 3 of this Facilities Plan.
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6.6 Innovative and Alternative Technologies

The Murfreesboro Water and Sewer Department strives to remain at the forefront of
technology with respect to wastewater treatment. Many of the systems installed
within the Sinking Creek Wastewater Treatment Plant are among the first of their
kind in the State of Tennessee. These processes include the use of deep bed sand
filters, medium pressure ultraviolet light for disinfection of the effluent stream, the
use of rotary presses to dewater biosolids, and the use of extensive SCADA
systems for the monitoring and control of the treatment works. It is the intent of the
Murfreesboro Water and Sewer Department to continue to utilize all Best Available
Technologies (BATS) to ensure consistent compliance with emerging treatment
requirements. It is anticipated that additional innovative technologies such as
membrane filtration, onsite hypochlorite generation, and non-potable reuse systems

may be incorporated into the operations of the SCWWTP.

6.7 Biosolids Disposal

Disposal of biosolids has been an issue that has challenged all publicly owned
treatment works and the Sinking Creek Wastewater Treatment Plant is no exception.
Prior to the construction of the new treatment facilities, biosolids were thickened,
stabilized and disposed of at a dedicated land application site. This procedure
became impractical as land costs increased dramatically in response to the
popularity of the area for residential development. An evaluation of available options
led to the current practice of landfilling the wastewater plant biosolids.

Solids from the four clarifiers are wasted hourly into one of two sludge holding
basins. The sludge is then conveyed to the Biosolids Building for dewatering. An
innovative rotary press system is utilized for dewatering. It is consistently producing
solids concentrations on the order of 12% solids and is capable of concentrations of
15 to 18% solids. The dewatered biosolids are then trucked to the BFI Middlepoint
landfill on the north side of the City for ultimate disposal. The sludge is tested daily
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to ensure compliance with the Paint Filter test provisions of their disposal contract.
Additional capacity at the Biosolids Building will be necessary as the SCWWTP

continues to grow.

6.8 Identification of Principal Alternatives

Continued growth of the City of Murfreesboro is a given. The popularity of this area
has been well documented and recent growth has outpaced expert projections time
and again. It is prudent to prepare for continued growth and to make decisions that
will allow the City to flourish. For these reasons, a series of possible alternatives
were identified and evaluated for the City of Murfreesboro’s collection system and

the Sinking Creek Wastewater Treatment Plant. These alternatives include:

1. No Action- Significant growth is projected for the Planning Area over the
next twenty years. While the existing treatment facility is operating well at
present, it is not designed for the flow rates projected. For this reason, the
“No Action” alternative is not considered a viable solution to Murfreesboro’s

needs as a City.

2. Expansion of the SCWWTP to 24 mgd with all effluent exceeding the
permitted 16 mgd being pumped to the Cumberland River- Under this
alternative, an additional treatment train would be constructed parallel to the
existing treatment works. This expansion would entail the installation of
additional pumping facilities at the Influent Pump Station, construction of a
duplicate headworks facility, construction of one oxidation ditch, two clarifiers,
and additional filter building, and the installation of additional disinfection and
aeration equipment. An effluent pump station would be constructed that
would be capable of conveying all flow above the permitted 16 mgd through a

36 mile pipeline to a discharge point on the Cumberland River.
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3. Expansion of the SCWWTP to 24 mgd with all effluent exceeding the
permitted 16 mgd being pumped to a submerged discharge into the J.
Percy Priest Reservoir- This alternative is similar to Alternative 1 with the
exception that the pipeline would discharge into J. Percy Priest via a deep

submerged outlet structure.

4. Expansion of the SCWWTP to 24 mgd with all effluent exceeding the
permitted 16 mgd being pumped into a nonpotable reuse distribution
system- Expansion of the SCWWTP would be similar in this alternative to
Alternatives 1 & 2, however disposal of the additional effluent would be
accomplished through non-potable reuse. A separate non-potable reuse
piping network would be constructed in a phased approach throughout the
City, affording users a lower cost alternative for uses such as irrigation,

process water, cooling tower water, etc.

5. Expansion of the SCWWTP to 24 mgd with the addition of advanced
treatment technologies that could allow the effluent to remain within the
TMDL permit limits at the higher discharge flow- The existing treatment
facilities at the Sinking Creek Wastewater Treatment Plant are already
producing one of the purest effluents in the Southeast United States.
Construction of additional advanced treatment processes could further lower
concentrations of permitted pollutants and allow higher volumetric discharges

with reduced mass loading discharges to the West Fork of the Stones River.

6. Construction of a new 8 mgd advanced treatment/zero discharge facility
in the southwestern corridor of town- The bulk of new growth in the City of
Murfreesboro appears to be in the vicinity of several proposed Interstate
Highway exits in the southern corridor of town. Construction of a new 8mgd
advanced treatment plant would alleviate the need to collect and convey
wastewater from this area to the existing treatment plant, and then convey

reuse water back to the area. This treatment plant would incorporate several
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advanced treatment processes that would ensure drinking water quality in the

non-potable reuse distribution network.

Each of these alternatives are thoroughly evaluated in Section 7 for ease of

implementation, cost effectiveness, feasibility, and environmental impacts.
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7. EVALUATION OF PRINCIPAL ALTERNATIVES

Continued Growth in the Murfreesboro Water and Sewer Department jurisdiction will
undoubtedly require additions to the Sinking Creek Wastewater Treatment Plant. The
evaluation of any alternative for the treatment plant should be predicated upon guidance
from the Tennessee Department of Environment and Conservation (TDEC). At present
time, however, TDEC is in the midst of completing the Total Maximum Daily Loading
(TMDL) Study on each of the receiving streams in the State. The results of this study
on the West Fork of the Stones River will determine future treatment requirements for
the SCWWTP. Recent meetings with TDEC indicate that while the exact provisions of
the TMDL study are not yet known, it is reasonable to assume that the currently
permitted mass loadings (identified in Section 3) will not be increased for the SCWWTP.
For the purposes of this report, it is therefore assumed that while the volumetric flow
rate of effluent can be increased indefinitely into the West Fork of the Stones River, the
mass loading of BOD, TSS and ammonia can not exceed the requirements of the 2001
NPDES permit.

Consequently, the five alternatives identified in Section 6 were evaluated on the basis of
cost effectiveness, engineering feasibility, environmental impacts, and implementability.

Exhibits 7.1 through 7.4 depict each of the alternatives graphically.

7.1 Monetary Evaluation

Each of the five alternatives were evaluated on the basis of both capital costs and
anticipated operating costs over a twenty year period. Table 7.1 summarizes the
outcome of the benefit to cost analysis. Tables 7.2 through 7.8 detail the estimated
construction and operating costs associated with the major unit processes of each of
the five alternatives. Operating costs were correlated to the actual budget for the

Sinking Creek Wastewater Treatment Plant. This budget is included as Appendix C.
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From this analysis, it is evident that the capital costs associated with the construction
and operational costs associated with discharging into either the Cumberland River
or J. Percy Priest Reservoir would be prohibitive. Similarly, the additional capital
expense of constructing a new plant at a separate site coupled with the need to hire
additional employees would exclude this option from further discussion. The two
remaining alternatives that appear viable, therefore, would be the disposal of effluent
into a non-potable reuse system or the advanced treatment of the effluent for
disposal into the West Fork of the Stones River.

It is important to note that two items were not included in the evaluated cost of the
reuse system. These two items are irrigation systems and land costs. It should be
the goal of the Murfreesboro Water and Sewer Department to attract customers for
non-potable reuse water. These customers will receive reuse water at a lower price
than potable water, but will be required to install the onsite distribution and irrigation
systems themselves. Due to the rising cost of potable water treatment and
distribution, this will be attractive to many businesses.

If the amount of demand for this resource does not equal the supply created at the
wastewater treatment plant, the Department will have to procure dedicated sites for
application of the balance of the effluent. The two effluent studies conducted for the
Department indicated that approximately 80 to 100 acres of land would be required
for every million gallons per day of effluent disposal. The Department would need to
acquire this land and install a dedicated irrigation system. Typical costs for installing
residential or commercial irrigation systems are approximately $4,000 to $5,000 per
acre. This type of irrigation system would be adequate for irrigation of golf courses
or City-owned parks. A more robust system would be recommended for dedicated
disposal sites, however. These systems utilize studier components than the plastic
construction typically used on residential/ commercial units. This type of irrigation
system would cost approximately $7,000 to $9,000 per acre to install. The cost of
land varies substantially throughout the Murfreesboro area and will need to be

determined on a case-by-case basis.
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Table7.1
Present Worth Analysis of Alternatives

Design Flow (summer) 24mgd
Electricity 0.05%/KW-hr
Demand Charge 9.83%/KW
Evaluated Rate of Return 7%
Evaluation Term 20years
Plant Disposal Plant Disposal Plant Disposal [Misc.
Capital Capital Electric Electric Chemicals | Chemicals [O&M
Alternative ($) ($) ($/yn) ($/yr) ($/yr) (Blyr) _ ($lyn)
1 $30,778,675 $61,750,000 | $1,167,316 $216,969 $193,605 $0 $111,250
2 $30,163,425 | $37,375,000 | $1,167,316 $95,001 $193,605 $0 $111,250
3 $31,586,225 $8,430,904 | $1,167,316 $271,688 $193,605 $7,793 | $111,250
4 $58,573,315 $0 $1,305,220 $0 $310,498 $0 $471,250
5 $44,502,445 | $31,830,104 | $1,514,288 $271,688 $193,605 | $7,793 |$239,250
Total Capital |Total Operating P/A PW
Alternative % ($/yr) (%) (%) This assumes construction of Phases 1-S, 1-N
1 $92,528,675 | $1,689,140 |$17,894,775| $110,423,450 and 2 of the reuse system only. A benefit of this
2 $67,538,425 | $1,567,171 |$16,602,637| $84,141,062 / ggﬁ:’: e Ht“;tsa great deal of the capital can be
3 $40,017,129 $1,751,652 [$18,557,021| $58,574,150
4 $58,573,315 $2,086,968 [$22,109,374| $80,682,689
5 $76,332,549 $2,226,623 |$23,588,878| $99,921,427
Alternative
1 Expand SCWWTP to 24 MGD, Pump to Cumberland

2
3
4
5

Expand SCWWTP to 24 MGD, Pump to Percy Priest
Expand SCWWTP to 24 MGD, Pump to Reuse System
Expand SCWWTP to 24 MGD, Provide Advanced Treatment
New 8 MGD Zero Discharge Facility
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Table 7.2

Estimated Construction and Yearly Operating Expenses For Alternative 1

|PLANT EXPANSION SUBTOTAL $30,778,675|
PUMP STATION MODIFICATIONS $399,850
ADD 6TH PUMP 165,600
PIPING 135,000
ELECTRICAL 99,250
Operating Costs Electrical 1000 HP 326,748
Odor Control Chemicals 365292 Pounds/ Year 27,397
NEW HEADWORKS $3,997,750
BUILDING 1,879,500
SITE 361,500
MICROSCREEN 838,000
GRIT BASIN 215,000
M,E,P 703,750
Operating Costs Electrical 150 HP 49,012
Grit Trucking 365 Manhours/Year 18,250
Odor Control Chemicals 365292 Pounds/ Year 27,397
EXTENDED AERATION BASIN $5,114,750
STRUCTURE 2,448,000
SITE 1,450,500
AERATORS 250,000
MIXERS 200,000
PIPING 435,000
ELECTRICAL 331,250
Operating Costs Electrical 680 HP 222,189
Odor Control Chemicals 365292 Pounds/ Year 27,397
PHOSPHOROUS BASIN $1,183,025
STRUCTURE 422,000
SITE 231,000
MIXERS 151,900
PIPING 178,125
ELECTRICAL 200,000
Operating Costs Electrical 150 HP 49,012
Odor Control Chemicals 365292 Pounds/ Year 27,397
CLARIFIERS (2) $5,108,500
STRUCTURE 1,688,000
SITE 924,000
MECHANISM, PUMPS, ETC 1,519,000
PIPING 712,500
ELECTRICAL 265,000
Operating Costs Electrical 500 HP 163,374
FILTER BUILDING $5,427,800
BUILDING 1,453,000
SITE 406,300
FILTERS 1,983,500
PIPING 855,000
M,E,P 730,000
Operating Costs Electrical 250 HP 20,422
METHANOL STORAGE $500,000
STRUCTURE 300,000
CHEMICAL STORAGE 100,000
CHEMICAL FEED 50,000
M,E,P 50,000
Operating Costs Process Chemicals 365292 Pounds/ Year 27,397




Table 7.2 (Cont'd)
Estimated Construction and Yearly Operating Expenses For Alternative 1

UV BASINS $1,348,000

STRUCTURE 100,000

UV UNITS 948,000

ELECTRICAL 300,000

Operating Costs Electrical 630 HP 205,860

Bulb Replacement 270 Bulbs per year 27,000

Misc Maintenance 440 Manhours per year 22,000

POST AERATION $136,000

AERATORS 96,000

ELECTRICAL 40,000

Operating Costs Electrical 100 HP 32,675
EFFLUENT PUMPING $1,437,500

PUMPS 1,250,000

ELECTRICAL 187,500

Operating Costs Electrical 664 HP 216,969
BIOSOLIDS HOLDING (4) $4,620,000

STRUCTURE 3,000,000

SITE 270,000

MIXERS 250,000

PUMPS 300,000

PIPING 150,000

ODOR CONTROL 500,000

ELECTRICAL 150,000

Operating Costs Electrical 100 HP 32,675
BIOSOLIDS DEWATERING $1,505,500

ROTARY PRESSES 1,018,000

PIPING 275,000

ELECTRICAL 212,500

Operating Costs Electrical 200 HP 65,350

Sludge Trucking 880 Manhours/Year 44,000

Process Chemicals 1120228.8 Pounds/ Year 84,017
IEFFLUENT DISPOSAL LINE SUBTOTAL $61,750,000|
[60" PIPELINE 190,000 LF 325 61,750,000 |

TOTAL PROJECT COST

$92,528,675




Table 7.3
Estimated Construction and Yearly Operating Expenses For Alternative 2

|PLANT EXPANSION SUBTOTAL (SAME AS OPTION 1 EXCEPT EFFLUENT PUMPING) $30,163,425|
EFFLUENT PUMPING $822,250

PUMPS 715,000

ELECTRICAL 107,250

Operating Costs Electrical 291 HP 95,001
|EFFLUENT DISPOSAL LINE SUBTOTAL $37,375,000]
[60" PIPELINE 115000 LF 325 37,375,000 |

TOTAL PROJECT COST $67,538,425




Table 7.4

Estimated Construction and Yearly Operating Expenses For Alternative 3

|PLANT EXPANSION SUBTOTAL (SAME AS OPTION 1 EXCEPT EFFLUENT PUMPING AND HYPOCHLORITE GEN $31,586,225|
EFFLUENT PUMPING $790,050
PUMPS, PIPING, VALVES, ETC 687,000
ELECTRICAL 103,050
Operating Costs Electrical 433 HP 141,582
HYPOCHLORITE GENERATION $1,455,000
STRUCTURE 800,000
EQUIPMENT 480,000
M,E,P 175,000
Operating Costs Electrical 398 HP 130,106
Process Chemicals 194822.4 lbs/d 7,793
|EFFLUENT REUSE SYSTEM SUBTOTAL $36,502,544|
PHASE 1-N 24" PIPELINE 22761 LF 84 1,911,941
ROAD CROSSINGS 2LS 175,000 350,000
CONTINGENCIES 25 % 565,485 565,485
EASEMENTS 22761 LF 15 341,418
TOTAL PHASE 1-N 3,168,844
PHASE 1-S 24" PIPELINE 14100 LF 84 1,184,400
ROAD CROSSINGS 4LS 175,000 700,000
STORAGE TANK 1LS 725,000 725,000
CONTINGENCIES 25 % 652,350 652,350
EASEMENT ALLOWANCE 14100 LF 15 211,500
TOTAL PHASE 1-S 3,473,250
PHASE 2 24" PIPELINE 39000 LF 84 3,276,000
ROAD CROSSINGS 4 LS 175,000 700,000
STORAGE TANK 1LS 725,000 725,000
CONTINGENCIES 25 % 1,175,250 1,175,250
EASEMENT ALLOWANCE 39000 LF 15 585,000
TOTAL PHASE 2 6,461,250
PHASE 3 24" PIPELINE 79401 LF 84 6,669,684
ROAD CROSSINGS 5LS 175,000 875,000
STORAGE TANK 1LS 725,000 725,000
CONTINGENCIES 25 % 2,067,421 2,067,421
EASEMENT ALLOWANCE 79401 LF 15 1,191,015
TOTAL PHASE 3 11,528,120
PHASE 4 24" PIPELINE 82259 LF 84 6,909,756
ROAD CROSSINGS 5LS 175,000 875,000
STORAGE TANK 1LS 725,000 725,000
CONTINGENCIES 25 % 2,127,439 2,127,439
EASEMENT ALLOWANCE 82259 LF 15 1,233,885
TOTAL PHASE 4 11,871,080
TOTAL PROJECT COST $68,088,769




Table 7.5

Estimated Construction and Yearly Operating Expenses For Alternative 4

|PLANT EXPANSION SUBTOTAL (SAME AS OPTION 1 EXCEPT EFFLUENT PUMPING) $30,778,675|
|MEMBRANE TREATMENT FACILITY SUBTOTAL $27,794,640|
BUILDING 5,812,000
SITE 812,640
MEMBRANE SYSTEM 18,000,000
PIPING 1,710,000
M.E,.P 1,460,000
Operating Costs Electrical 422 HP 137,904
Chemicals 4003 |bs/day 116,893
Membrane Accrual 10 %lyr 360,000
TOTAL PROJECT COST $58,573,315




Table 7.6

Estimated Construction and Yearly Operating Expenses For Alternative 5

IPLANT CONSTRUCTION COST SUBTOTAL $44,502,445|
CONTROL BUILDING & LAB $2,741,000
BUILDING 1,700,000
SITE 531,000
M,E,P 510,000
Operating Costs Electrical 50 HP 1,634
Lab and Maintenance Personnel 8320 Manhours/ Year 416,000
INFLUENT PUMP STATION $5,066,500
BUILDING 1,845,500
SITE 531,000
M.,E,P 2,005,000
PUMPS 685,000
Operating Costs Electrical 500 HP 16,337
Odor Control Chemicals 121764 Pounds/ Year 9,132
NEW HEADWORKS $3,997,750
BUILDING 1,879,500
SITE 361,500
MICROSCREEN 838,000
GRIT BASIN 215,000
M,E,P 703,750
Operating Costs Electrical 50 HP 16,337
Grit Trucking 365 Manhours/Year 18,250
Odor Control Chemicals 121764 Pounds/ Year 9,132
EXTENDED AERATION BASINS (2) $5,839,750
STRUCTURE 3,173,000
SITE 1,450,500
AERATORS 250,000
MIXERS 200,000
PIPING 435,000
ELECTRICAL 331,250
Operating Costs Electrical 227 HP 74,063
Odor Control Chemicals 121,764 Pounds/ Year 9,132
PHOSPHOROUS BASIN $1,183,025
STRUCTURE 422,000
SITE 231,000
MIXERS 151,900
PIPING 178,125
ELECTRICAL 200,000
Operating Costs Electrical 50 HP 16,337
Odor Control Chemicals 121764 Pounds/ Year 9,132
MEMBRANE FACILITY $12,641,320
BUILDING 4,250,000
SITE 406,320
FILTERS 6,400,000
PIPING 855,000
M,E,P 730,000
Operating Costs Electrical 141 HP 45,968
Chemicals 1334 |bs/day 38,964
Membrane Accrual 10 %lyr 128,000
UV BASINS $1,614,800
STRUCTURE 328,000
SITE 262,800
PIPING/VALVES 250,000
UV UNITS 474,000
ELECTRICAL 300,000
Operating Costs Electrical 210.00894 HP 68,620
Bulb Replacement 200 Bulbs per year 20,000
Misc Maintenance 1460 Manhours per year 73,000




Table 7.6 (Cont'd)
Estimated Construction and Yearly Operating Expenses For Alternative 5

POST AERATION $1,975,800
STRUCTURE 795,000
SITE 484,800
PIPING/VALVES 375,000
AERATORS 96,000
ELECTRICAL 225,000
Operating Costs Electrical 33 HP 10,892
EFFLUENT PUMPING $586,500
PUMPS 510,000
ELECTRICAL 76,500
Operating Costs Electrical 433 HP 141,582
Chlorine Addition 133.44 |bs/d 5,845
HYPOCHLORITE GENERATION $1,455,000
STRUCTURE 800,000
EQUIPMENT 480,000
M,E,P 175,000
Operating Costs Electrical 398 HP 130,106
Process Chemicals 194822 Ibs/d 7,793
BIOSOLIDS HOLDING (2) $2,310,000
STRUCTURE 1,500,000
SITE 135,000
MIXERS 125,000
PUMPS 150,000
PIPING 75,000
ODOR CONTROL 250,000
ELECTRICAL 75,000
Operating Costs Electrical 50 HP 16,337
BIOSOLIDS DEWATERING $5,091,000
BUILDING 2,239,000
SITE 726,000
ROTARY PRESSES 1,318,500
PIPING 257,500
M,E,P 550,000
Operating Costs Electrical 67 HP 21,783
|EFFLUENT REUSE SYSTEM SUBTOTAL (Same as Above) $36,502,544]

TOTAL PROJECT COST

$81,004,989




Table 7.7
Estimated Additional Construction and Yearly Operating Expenses For Phase V Expansion

[PLANT EXPANSION SUBTOTAL $18,282,000|
PUMP STATION MODIFICATIONS $1,975,000
REPLACE PUMPS 1,350,000
PIPING 500,000
ELECTRICAL 125,000
Operating Costs Electrical 1300 HP 424,772
Odor Control Chemicals 365292 Pounds/ Year 27,397
ADDITIONAL HEADWORKS EQUIPMENT $2,616,750
BUILDING -
SITE -
MICROSCREEN 838,000
GRIT BASIN 1,075,000
M,E,P 703,750
Operating Costs Electrical 300 HP 49,012
Grit Trucking 730 Manhours/Year 18,250
Odor Control Chemicals 487056 Pounds/ Year 9,132
EXTENDED AERATION BASIN $4,991,750
STRUCTURE 2,248,000
SITE 1,487,500
AERATORS 250,000
MIXERS 200,000
PIPING 475,000
ELECTRICAL 331,250
Operating Costs Electrical 920 HP 78,420
Odor Control Chemicals 487056 Pounds/ Year 9,132
CLARIFIERS (2) $4,412,500
STRUCTURE 1,628,000
SITE 957,000
MECHANISM, PUMPS, ETC 850,000
PIPING 712,500
ELECTRICAL 265,000
Operating Costs Electrical 667 HP 54,458
FILTER BUILDING $917,500
BUILDING -
SITE -
FILTERS 562,500
PIPING 355,000
M,E,P -
Operating Costs Electrical 500 HP 20,422
METHANOL STORAGE $150,000
STRUCTURE 0
CHEMICAL STORAGE 100,000
CHEMICAL FEED 50,000
M,E,P 0
Operating Costs Process Chemicals 487056 Pounds/ Year 9,132




Table 7.7 (Cont'd)

Estimated Additional Construction and Yearly Operating Expenses For Phase V Expansion

UV BASINS $1,248,000
STRUCTURE -
UV UNITS 948,000
ELECTRICAL 300,000
Operating Costs Electrical 630 HP 205,860
Bulb Replacement 360 Bulbs per year 36,000
Misc Maintenance 440 Manhours per year 22,000
BIOSOLIDS HOLDING (1) $1,540,000
STRUCTURE 1,000,000
SITE 90,000
MIXERS 83,333
PUMPS 100,000
PIPING 50,000
ODOR CONTROL 166,667
ELECTRICAL 50,000
Operating Costs Electrical 100 HP -
BIOSOLIDS DEWATERING $2,405,500
BUILDING EXPANSION 1,150,000
ROTARY PRESSES 768,000
PIPING 275,000
ELECTRICAL 212,500
Operating Costs Electrical 200 HP 65,350
Sludge Trucking 880 Manhours/Year 44,000
Process Chemicals 1120228.8 Pounds/ Year 84,017




Estimated Construction and Yearly Operating Expenses For Phase VI Improvements

Table 7.8

|PLANT EXPANSION SUBTOTAL $40,524,640|
|MEMBRANE TREATMENT FACILITY SUBTOTAL $27,794,640|
BUILDING 5,812,000
SITE 812,640
MEMBRANE SYSTEM 18,000,000
PIPING 1,710,000
M,E,P 1,460,000
Operating Costs Electrical 422 HP 137,904
Chemicals 4003 |Ibs/day 116,893
Membrane Accrual 10 %lyr 360,000
|BIOSOLIDS PELLETIZATION FACILITY SUBTOTAL $12,730,000|
BUILDING 2,530,000
SITE 500,000
PELLETIZATION SYSTEM 7,000,000
PIPING 1,500,000
M,E,P 1,200,000
Operating Costs Electrical 1500 HP 490,122
Chemicals 10008 Ibs/day 292,234




7.2 Engineering Evaluation

Each of the evaluated options are feasible from an engineering standpoint. Capital
improvements similar to each of these are being constructed on a daily basis. While
the construction of an effluent line to the Cumberland River or J. Percy Priest
Reservoir seem daunting based upon the lineal footages of pipeline required, similar
projects are being built and commissioned on a regular basis in areas like Florida
and California. However, it does not appear that such drastic options are currently

required for the City of Murfreesboro.

Construction of advanced treatment wastewater treatment plants is still an emerging
technology. The use of membranes for reduction of BOD, TSS and even
phosphorous has been documented in numerous pilot plant studies, however there
are not many full scale plants utilizing this technology. It is anticipated, however,
that the popularity and functionality of this technology will continue to increase over
the next several years. Because this technology also provides a total barrier against
microbial pathogens, future regulations could require the application of this

technology to nonpotable reuse streams.

The indirect, non-potable reuse of wastewater plant effluent is a practice which has
gained popularity in recent years. Generally, this water can be applied to
commercial or residential property for irrigation purposes, can be utilized as process
water for industries producing non-consumable goods, and can be utilized by
commercial entities for cooling tower supply water. As the public becomes more
informed on the benefits of non-potable reuse, it is anticipated that the demand for
this commodity will increase. The only practical consideration required for non-
potable systems is that the distribution systems be clearly marked to prevent
accidental connection to potable distribution systems.

Land application of non-potable reuse water is also a viable option under this

alternative. The MWSD commissioned a study of the soils in the vicinity of
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Murfreesboro to determine potential sites for the disposal of effluent through spray
irrigation onto dedicated disposal sites. The study indicated that there were
numerous tracts of land with appropriate soil and topographic conditions for
dedicated disposal. Most of these sites were located in the Northern sector of town
in the vicinity of the East Fork of the Stones River. In conjunction with the
recommendation to initiate construction of the reuse distribution system, it is
advisable for the MWSD to identify and procure properties in these areas which
could be utilized for dedicated disposal.

7.3 Environmental Impacts

Construction of any of the proposed treatment system improvements will require
extensive excavation in the vicinity of several creeks and the Stones River. This is
the area of greatest environmental concern for the alternatives. To prevent pollution
of water bodies by eroded soil from the construction site, measures such as silt
fencing, temporary settling ponds, and geotextile slope protection will have to be
implemented during construction. Other measures may also be implemented
including restrictive work hours to mitigate unnecessary noise pollution of the nearby
residences and sprinkling or application of calcium chloride to mitigate excessive
dust pollution of the project area during construction.

There are no known archaeological sites located at either of the proposed plant
sites, or along any of the proposed disposal or reuse pipeline routes. It is expected
that any pipeline crossings or site disturbances will require archaeological surveys.
Similar experience in the Planning Area suggests that sites of archaeological

significance are rare in the areas of proposed improvements.

Interdisciplinary Environmental Review by State and Federal Agencies would be
solicited prior to the design of any of the proposed improvements to determine the
presence of any listed, protected, or endangered flora or fauna in the vicinity of any

construction sites. In any case, protective measures including silt fences and
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settling ponds will be implemented to prevent pollution of adjacent streams. These
measures will also protect the fish and wildlife population surrounding the project

areas.

The evaluated wastewater plants and pipelines are not located along any designated
Wild or Scenic Rivers. There are no known wetlands in the vicinity of the projects. It
is not anticipated that any special construction activities will be required to protect
these entities.

The City of Murfreesboro supplies raw water to its treatment plant from two
locations. The first of these is located adjacent to the water treatment plant site on
the East Fork of the Stones River. The second intake is located on the Percy Priest
Reservoir near the confluence of the East Fork of the Stones River. Neither of these
intakes are located in areas where contamination from these projects would be an
issue. Additionally, because both the existing Sinking Creek Wastewater Treatment
Plant and the evaluated Option 5 treatment facilities discharge into the West Fork of
the Stones River, the possibility of contamination of downstream water sources is

negligible.

Although there are a number of residences surrounding the project areas, the impact
on those residences should be minimal during construction of this project. No
displacement of any residences should be necessitated during construction.
Tunneling of road crossings will be examined during design to prevent the closure of

roadways during construction.

Several crossings of a water bodies will be necessitated during construction of any
of the reuse or disposal pipeline projects. The Corps of Engineers, the Tennessee
Valley Authority, and the Tennessee Department of Environment and Conservation
will be contacted regarding this crossing during the project design phase(s). Some

construction will be covered under the COE DA Nationwide Permit #12, and the
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TDEC General Permit. Construction of all crossings will include all preventative

measures called for under any required permits.

Some of the proposed improvements may be located in the 100-year flood plain.
Actual flood plain intrusion will be indicated on finished design documents. All
applicable permits and permit requirements will be addressed at that time as part of

the contract documents.

7.4 Public Involvement

This planning document will be presented to the Murfreesboro Water & Sewer
Board, and then to the Murfreesboro City Council for approval. Upon approval of the
document, a public meeting will be scheduled and advertised in the local media. A

transcript of that meeting will be attached to this document after that date.

7.5 Implementability

As discussed under the Engineering Evaluation, each of the proposed alternatives
offers a feasible solution to the needs of the Murfreesboro wastewater system.
Several of the options present obstacles that would require attention by the

Murfreesboro Water & Sewer Department.

For instance, the permitting aspects of obtaining an additional NPDES permit for
supplemental discharge of treated effluent into either the Cumberland River or the J.
Percy Priest Reservoir present a monumental task for the Department. Additionally,
it would be difficult to define a route to either of these discharge locations that would
be acceptable to the public. Easements along any route through these rural areas
also could present difficulties for the Department. In addition to the cost of
Alternatives 1 and 2, the implementability issues associated with these options

detract from the attractiveness of either option.
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Likewise, the issues associated with the construction of a new treatment plant in the
southern corridor of the Planning Area would likely present barriers to the
Department. With the attractiveness of this area to developers and potential
residents, it would be difficult to identify and procure an adequate site for an
additional wastewater treatment plant in this area. Furthermore, the expenses
associated with finding, hiring, training, and maintaining additional staff for the new
treatment plant would substantially increase the cost per gallon of wastewater
treatment to the Murfreesboro Water & Sewer Department.

Obtaining sufficient land for spray irrigation and sufficient customers for a viable non-
potable reuse system will likely also present challenges for the Department. Similar
programs across the country are gaining acceptance, however, and these
challenges are not insurmountable. It will require a substantial effort on behalf of the
Department to identify and attract customers for this resource. The benefit of this
option, however, is that the volume of effluent discharged into the Stones River will
not increase as the City grows. As growth occurs additional potential customers will

be available, and the distribution system can be expanded accordingly.
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8. SELECTED PLAN DESCRIPTION

The decision of which of the proposed alternatives will be implemented has been made
based upon all available information. While the simplicity of the concept of discharging
the effluent into a larger receiving stream appears attractive on the surface, the
associated capital and operating costs quickly discount these options. Likewise, the
possibility of constructing a second treatment plant is viable, however public opposition
and staffing requirements detract from this option’s attractiveness. Advanced treatment
at the existing Sinking Creek Wastewater Treatment Plant is not only a viable
alternative, but it will likely be required as discharge permits continue to tighten. The
Total Maximum Daily Load study will likely dictate the necessity of these processes. It
is uncertain whether the addition of these processes could mitigate the need for

alternative discharge scenarios, however.

All of these factors together add to the attractiveness of the proposed alternative: Non-
potable reuse. Non-potable reuse offers an opportunity for the City to dispose of its
superfluous effluent into a system that can be used beneficially by its residents. It offers
residents and businesses a necessary commodity at potentially lower prices than they
are currently paying. It allows conservation of resources by reducing the amount of
water treated at the drinking water plant. Finally, it affords the City of Murfreesboro a
method to dispose of its effluent in a stepwise fashion. Only the infrastructure that is

needed in a given year must be constructed.

8.1 Relevant Design Parameters

As evidenced through the DMR analysis contained in Section 4, the Sinking Creek
Wastewater Treatment Plant is operating exceptionally well. In fact, the plant’s
current mass loading to the West Fork of the Stones River is so far below the
permitted levels that expansion of the plant could likely be implemented without the

need for reuse. This alternative is not suggested due to the impending effects of the
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TMDL study. The effectiveness of the existing plant does lend justification to an
expansion though similar processes, however. The effluent from the Sinking Creek
Wastewater Treatment Plant currently meets the established criteria for non-potable
reuse. It is recommended that expansion of the plant follow the design scheme of
the existing unit processes. Table 8.1 summarizes the assumptions and design

criteria for the existing and proposed treatment works.

In addition to construction of parallel facilities to increase the capacity of the Sinking
Creek Wastewater Treatment Plant, there are a number of other -capital
improvements that should be included in the plant expansion. One of these is the
construction of a Phosphorous Basin. While not currently regulated under the
NPDES, regulatory officials have requested phosphorous sampling of both the plant
effluent and the Stones River. It is anticipated that a total phosphorous limit of 1
mg/L will be included in subsequent discharge permits. Recent monitoring of the
plant’s effluent indicates that levels of 20 mg/L are currently being discharged into
the Stones River. Reduction to the anticipated permit level can be achieved through
the use of an anaerobic treatment basin upstream of the extended aeration basins.

This facility is included in all cost estimates and process layouts in Section 7.

It is also likely that the regulatory agencies will include limitations on nitrates in
subsequent NPDES permits. Currently, the SCWWTP effluent must comply with an
ammonia limitation and a total nitrogen limitation. The introduction of a nitrate
limitation will require denitrification of the plant effluent prior to discharge. The deep
bed gravity filters installed in the plant expansion were designed to provide biological
denitrification if needed. The only capital expenditure necessary to initiate this
treatment modification is the construction of a methanol storage facility. This
improvement is also included in the estimates of construction cost for the various

alternatives discussed in Section 7.

Discussions with MWSD personnel about the future expansion of the SCWWTP

identified several other provisions which should be included into any construction
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activities. The most critical of these is the location of the sludge holding facilities.
Apparently, the distance from the existing sludge holding tanks to the Biosolids
Building presents transfer issues for plant personnel. This design was implemented
in order to use existing final clarifiers in lieu of additional construction. It is
recommended that as a part of future construction at the plant, that additional sludge
holding facilities be constructed in closer proximity to the Biosolids Building to
alleviate this problem. This provision is included in the cost of expansion covered in
Section 7.

Disposal of wastewater plant effluent into a non-potable reuse system will require
numerous capital improvements, as described in Sections 6 and 7. It is
recommended that the proposed reuse system be designed as a looped system,
and that sizing be based upon an 8 mgd flow rate from the plant. Hydraulic
modeling of the proposed system indicates that a 24” looped distribution system
should be sufficient for the Planning Period. This system will also require several
storage tanks to provide buffering for hydraulic variations and to improve hydraulic

flow patterns within the distribution system.

The quality of the effluent from the Sinking Creek Wastewater Treatment Plant
currently meets all of the criteria established by the Tennessee Department of
Environment and Conservation with the exception of a chlorine residual. Existing
regulations require nonpotable water to meet BOD and turbidity levels of less than
10 mg/L and 2 NTU, respectively, for unrestricted urban reuse. Recent regulations
complicate and discourage the use of gaseous chlorine to disinfect potable and
nonpotable water. It is recommended that the MWSD install a technology such as
onsite hypochlorite generation to provide secondary disinfection within the reuse

distribution system.

Other guidelines for the design and construction of a nonpotable reuse system

include:
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Provisions must be made to allow the Wastewater Treatment Plant
operators to discontinue the pumping of effluent reuse water in the event
of an obvious plant upset.

The fecal coliform level of the effluent reuse water must not exceed 200
colonies per 100 ml as an instantaneous maximum limit. This shall be
measured at the Wastewater Treatment Plant and/or at the storage
locations for effluent reuse water. Records of these tests must be
maintained at the Wastewater Treatment Plant.

Effluent reuse water will be controlled to the extent that run-off as a direct
result of over watering is prevented.

All effluent reuse water valves or outlets will be appropriately tagged to
warn the public that the water is not safe for drinking, bathing, or direct
contact.

All piping, valves, and outlets will be marked to differentiate effluent reuse
water from domestic or other potable water. A different pipe material has
been used to facilitate water system identification.

All effluent reuse water valves, outlets, and sprinkler heads will be
operated only by authorized personnel. Where hose bibbs are present on
domestic and effluent reuse water lines, differential sizes will be
established to preclude the interchange of hoses.

Adequate means of notification will be provided to inform the public that
effluent reuse water is being used. Such notification will include the
posting of conspicuous warning signs with proper wording of sufficient size
so as to be clearly read. At golf courses, notices will also be printed on
score cards and at all water hazards containing effluent reuse water.

Tank trucks used for carrying or spraying effluent reuse water will be
appropriately identified to indicate such.

Application or use of effluent reuse water will be done so as to prevent or
minimize contact with the public with the sprayed material and precautions

shall be taken to ensure that effluent reuse water is not being sprayed on
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walkways, passing vehicles, buildings, picnic tables, domestic water

facilities, or areas not under control of the user.

a. Application or use of the effluent reuse water should be practiced
during periods when the grounds will have maximum opportunity to
dry before use by the public unless provisions are made to exclude
the public from areas during and after spraying with effluent reuse
water.

b. Windblown spray from the application or use of effluent reuse water
should not reach areas accessible to the public.

C. Effluent reuse water will be kept completely separate from domestic
water wells and reservoirs.

d. Drinking water fountains will be protected from direct or windblown
effluent reuse water spray.

10. Adequate measures will be taken to prevent the breeding of flies,
mosquitoes, and other vectors of public health significance during the
process of effluent reuse.

11. Operation of the effluent reuse water facilities will not create odors, slimes,

or unsightly deposits of sewage origin in places accessible to the public.

In addition to nonpotable reuse of the effluent, it is recommended that the MWSD
identify and procure land for use as dedicated disposal sites for the effluent. A soll
survey of the central Rutherford County area indicated that numerous suitable sites
exist in the Northern Sector of town. It is advisable to obtain any of these sites
which become available as well as any other sizeable properties within proximity of
the reuse distribution system for use as a dedicated disposal site. In general, the
soils in Rutherford County are able to support hydraulic loadings of approximately 3
inches per week or 0.29 gallons per day per square foot. This means that a one
hundred acre site could support approximately 1 mgd of dedicated effluent disposal
on a daily basis. Depending upon the success of locating customers for nonpotable
reuse, it may become necessary to acquire sufficient land to apply excess effluent

as the flows at the Sinking Creek Wastewater Treatment Plant continue to increase.
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8.2 Financial and Managerial Capability

The Murfreesboro Water and Sewer Department maintains a staff of competent
professionals that consistently operates and maintains the collection and treatment
plant facilities for the City of Murfreesboro. It is not anticipated that additional
staffing will be required to implement the chosen alternative. Education of the staff
will be required as the reuse system materializes. The proximity of the Fleming
Training Center offers the benefit of allowing operators from across the State to

come together and educate each other.

The Murfreesboro Water & Sewer Department has historically utilized all available
means for the financing of necessary infrastructure additions and repairs. These
means have included the use of municipal bonds, loans from the Tennessee
Municipal League, loans from the Clean Water State Revolving Loan Program, the
use of assessment district fees and the use of reserve funds. Funding for the
proposed treatment system improvements will likely utilize the State Revolving Loan

Program, however City administrators will make that decision at a later date.
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Table 8.1

Existing and Proposed Design Criteria for Treatment Works

Location Process Current Avg Proposed Avg | Additional
and Peak and Peak Facilities
Capacities Capacities Required
Influent Pump | Junction Box 16 mgd Avg 24 mgd Avg Additional
Station 40 mgd Peak | 72 mgd Peak | Junction Box
required for
proposed
interceptors
Pump System | 16 mgd Avg 24 mgd Avg Additional
40 mgd Peak | 72 mgd Peak | Pumps/
Rework
Overall Creek
Force Main
Headworks Raw Screens | 16 mgd Avg 24 mgd Avg Parallel
40 mgd Peak | 72 mgd Peak | Headworks
Facility
Vortex Grit 16 mgd Avg 24 mgd Avg Parallel
Basin 40 mgd Peak | 72 mgd Peak | Headworks
Facility
Biological Phosphorous Not Currently | 24 mgd Avg Construction of
Phosphorous Basin Available 72 mgd Peak | New Basin
Removal
Secondary Oxidation Ditch | 16 mgd Avg 24 mgd Avg One Parallel
Treatment 40 mgd Peak | 72 mgd Peak | treatment train
Clarifiers 16 mgd Avg 24 mgd Avg One Parallel
40 mgd Peak | 72 mgd Peak | treatment train
(2 Clarifiers)
RAS system 16 mgd Avg 24 mgd Avg One Parallel
40 mgd Peak | 72 mgd Peak | treatment train
Tertiary Deep Bed 16 mgd Avg 24 mgd Avg Parallel
Treatment Sand Filtration | 40 mgd Peak | 72 mgd Peak | Filtration
Facility
UV System 16 mgd Avg 24 mgd Avg Additional UV
40 mgd Peak | 72 mgd Peak | equipment
Post Aeration | 16 mgd Avg 24 mgd Avg Additional
40 mgd Peak | 72 mgd Peak | aerators
Residual Biosolids 16 mgd Avg 24 mgd Avg Parallel
Managerment | Handling 40 mgd Peak | 72 mgd Peak | Capacity
Biosolids 16 mgd Avg 24 mgd Avg Additional
Dewatering 40 mgd Peak | 72 mgd Peak | rotary presses,
Possible
building
expansion
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APPENDIX A

2001 NATIONAL POLLUTANT DISCHARGE
ELIMINATION SYSTEM (NPDES) PERMIT



Azl T WILOY

No. TN0022586

REISSUANCE WITH EXPANDED TREATMENT CAPACITY
Authorization to discharge under the
National Pollutant Discharge Elimination System (NPDES)

Issued By

Tennessee Department of Environment and Conservation
Division of Water Pollution Control
401 Church Street
6th Floor, L & C Annex
Nashville, Tennessee 37243-1534

Under authority of the Tennessee Water Quality Control Act of 1977 (T.C.A. 69-3-101 et seq.) and the
delegation of authority from the United States Environmental Protection Agency under the Federal Water
Pollution Control Act, as amended by the Clean Water Act of 1977 (33 U.S.C. 1251, et seq.) ‘

Discharger: ? ' Murfreesboro-Sinking Creek STP

is authorized to discharge: - - Treated municipal wastewater from Outfall 001
from a facility located: in Murfreesboro, Rutherford County, Tennessee
to receiving waters named: West Fork of the Stones River at mile 10.5

in accordance with effluent limitations, monitoring requirements and other conditions set forth herein.
This permit shall become effective on: October 01, 2001
This permit shall expire on: ' August 31, 2006

Issuance date: August 31, 2001

éul z Davis, Director - a

Division of Water Pollution Control

CN-0759 ' , : RDAs 2352 and 2366
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~ The wastewater discharge must be disinfected to the extent that viable coliform
organisms are effectively eliminated. The concentration of the fecal coliform group after
disinfection shall not exceed 200 per 100 ml, nor shall the E. coli concentration exceed 126 per
100 ml as the geometric mean based on a minimum of 10 samples, collected from a given
sampling site over a period of not more than 30 consecutive days with individual samples being
collected at intervals of not less than 12 hours. For the purpose of determining the geometric
mean, individual samples having a fecal coliform or E. coli group concentration of less than one
(1) per 100 ml shall be considered as having a concentration of one (1) per 100 ml. In addition,
the concentration of the fecal coliform group in any individual sample shall not exceed 1,000 per
100 ml.

There shall be no distinctly visible floating scum, oil or other matter contained in the
wastewater discharge. The wastewater discharge must not cause an objectionable coior
contrast in the receiving stream. -

. The wastewater discharge shall not contain pollutants in quantities that will be
hazardous or otherwise detrimental to humans, livestock, wildlife, plant iife, or fish and aquatic
life in the receiving stream.

Sludge or any other material removed by any treatment works must be disposed of in a
manner that prevents its entrance into or pollution of any surface or subsurface waters.
Additionally, the disposal of such sludge or other material must be in compliance with the
Tennessee Solid Waste Disposal Act, TCA 68-31-101 et seq. and the Tennessee Hazardous
Waste Management Act, TCA 68-46-101 et seq.

For the purpose of evaluating compliance with the permit limits established herein,
where certain limits are below the State of Tennessee published required detection levels
(RDLs) for any given effluent characteristics, the results of analyses below the RDL shall be
reported as Below Detection Level (BDL), unless in specific cases other detection limits are
demonstrated to be the best achievable because of the particular nature of the wastewater
being analyzed. '

For CBOD;s and TSS, the treatment facility shall demonstrate a minimum of 85%
removal efficiency on a monthly average basis. This is calculated by determining an average of
all daily influent concentrations and comparing this' to an average of all daily effluent
concentrations. The formula for this calculation is as follows:

1- _average of daily effluent concentration x100% =% removal
average of daily influent concentration

The treatment facility will also demonstrate 40% minimum removal of the CBOD; and
TSS based upon each daily composite sample. The formula for this calculation is as follows:

1 - _daily effluent concentration x100% =% removal
daily influent concentration
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B. MONITORING PROCEDURES

1. Representative Sampling

Appropriate flow measurement devices and methods consistent with accepted sclentific
practices shall be selected and used to insure the accuracy and reliability of measurements of
the volume of monitored discharges. The devices shall be installed, calibrated and maintained
to insure that the accuracy of the measurements are consistent with accepted capability of that
type of device. Devices selected shall be capable of measuring flows with a maximum
deviation of less than plus or minus 10% from the true discharge rates throughout the range of
expected discharge volumes.

Samples and measurements taken in compliance with the monitoring requirements -
specified above shall be representative of the volume and nature of the monitored discharge,
and shall be taken at the followmg location(s): - -

Influent samples must be collected prior to mixing with any other wastewater being
returned to the head of the plant, such as sludge return. Those systems with more than one
influent line must collect samples from each and proportion the results by the flow from each
line. ‘

Effluent samples must be representative of the wastewater being discharged and
collected prior to mixing with any other discharge or the receiving stream. This can be a
different point for different parameters, but must be after all treatment for that parameter or all
expected change:

a. CBOD;s samples can be collected before chlorination to avoid having to dechiorinate
and seed the samples.

b. The chlorine residual must be measured after the chlorine contact chamber and any
dechlorination. It may be to the advantage of the permittee to measure at the end of
any long outfall lines.

c. Samples for fecal coliform can be collected at any point between disinfection and the
actual discharge.

d. The dissolved oxygen can drop in the outfall line; therefore, D.O. measurements are
required at the discharge end of outfall lines greater than one mile long. Systems
with outfall lines less than one mile may measure dissolved oxygen as the
wastewater leaves the treatment facility. For systems with dechlorination, dissolved
oxygen must be measured after this step and as close to the end of the outfall line
as possible.

e. Total suspended solids and settleable solids can be collected at any point after the
final clarifier.

f. Biomonitoring tests (if required) shall be conducted on final effluent.
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Sampling Frequency

‘Where the permit requires sampling and monitoring of a particular effluent
characteristic(s) at a frequency of less than once per day or daily, the permittee is precluded
from marking the “No Discharge” block on the Discharge Monitoring Report if there has been
any discharge from that particular outfall during the period which coincides with the required
monitoring frequency; i.e. if the required monitoring frequency is once per month or 1/month,
the monitoring period is one month, and if the discharge dccurs during only one day in that
period then the permittee must sample on that day and report the results of analyses
accordingly. :

3.

a.

4,

Test Procedures

Test procedures for the analysis of polluténts shall conform to regulations published
pursuant to Section 304 (h) of the Clean Water Agt (the "Act"), as amended, under
which such procedures may be required.

Unless otherwise noted in the permit, all pollutant parameters shall be determined
according to methods prescribed in Title 40, CFR, Part 136, as amended,
promulgated pursuant to Section 304 (h) of the Act.

Composite samples must be proportioned by flow at time of sampling. Allquots may
be collected manually or automatically. The sampie aliquots must be maintained at
4 degrees Celsius during the compositing period.

EPA has proposed to replace existing gravimetric test procedures for the analysis of
Oil & Grease with EPA Method 1664 as part of EPA’s effort to reduce the
dependency on the use of chlorofluorocarbons (CFCs). Method 1664 uses normal
hexane. as the extraction soivent in place of 1,1,2-trichloro-1,2,2-trifluoroethane
(CFC-113). CFC-113 is used in currently approved 40 CFR Part 136 methods for
the determination of QOil & Grease (EPA Method 413.1; Standard Methods, Method
5520B). In anticipation of this change, the Division will recognize the use of EPA
Method 1664 in place of EPA Method 413.1 until such time as its use is required by
the final ruie published in the Federal Heglster

Recording of Results

For each measurement or sample taken pursuant to the requirements of this permit, the
permittee shall record the foliowing information:

a.

b.

The exact place, date and time of sampling;
The exact person(s) collecting samples;

The dates and times the analyses were performed;

. The person(s) or laboratory who performed the analyses;

The analytical techniques or methods used, and;
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f. The resuits of all required analyses.
5. Records Retention

All records and information resulting from the monitoring activities required by this
permit including all records of analyses performed and calibration and maintenance of
instrumentation shall be retained for a minimum of three (3) years, or longer, if requested by the
Division of Water Pollution Control.

C. DEFINITIONS

The 'instahtaneous minimum concentratior’ is the minimum allowable concentration,
in milligrams per liter, of a pollutant parameter contained in the wastewater discharge
determined from a grab sample taken from the discharge at any poirit in time.

The “instantaneous maximum concentration” is a limitation on the concentration, in
milligrams per liter, of any pollutant contained in the wastewater discharge determined from a
grab sample taken on the discharge at any point in time. ' ’

The “daily maximum concentration” is a limitation on the average concentration in
milligrams per liter, of the discharge during any calendar day. When a proportional-to-flow
composite sampling device is used, the daily concentration is the concentration of that 24-hour -
composite; when other sampling means are used, the daily concentration is the arithmetic
mean of the concentrations of equal volume samples collected during any calendar day or
sampling period.

A “one week period” (or "calendak-weel(’) is defined as the period from Sunday
through Saturday. For reporting purposes, a calendar wesk that contains a change of month
shall be considered part of the latter month. '

The "weekly average conceniration”, is the arithmetic mean of ail the composite
samples collected in a one-week period.

. The “weekly average amount', shall be determined by the summation of all the
measured daily discharges by weight divided by the number of days during the calendar week
when the measurements were made. ' _

The "monthly average concentration', other than for fecal coliform bacteria, is the
arithmetic mean of all the composite or grab samples collected in a one-calendar month period.

The "monthly average amount’, shali be determined by the summation of all the
- measured daily discharges by weight divided by the number of days during the calendar month
when the measurements were made.
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A "composite sample" is a combination of not less than 8 influent or effluent portions,
of at least 100 ml, collected over a 24-hour period. Under certain circumstances a lesser time
period may be allowed, but in no case, less than 8 hours.

A “grab sample" isa single influent or effluent sample collected at a particular time.

The "geometric mean® of any set of values is the n™ root of the product of the individual
values where N is equal to the number of individual values. The geometric mean is equivalent
to the antilog of the arithmetic mean of the logarithms of the individual values. For the
purposes of calculating the geometric mean, values of zero (0) shall be considered to be one
(1 ). . :

A "calendar day’ is defined as any 24-hour period.

A "quarter is defined as any one of the following_three-month periods: January 1
through March 31, April 1 through June 30, July 1 through September 30, and/or October 1
through December 31.

A “bypass" is defined as the intentional diversion of waste streams from any portion of a
treatment facility.

A “dry weather overflow event” is defined as one day or any portion of a day in which
discharge of wastewater from the collection or treatment system other than through the
permitted outfall occurs and is not directly related to a rainfall event. Discharge from more than
one point within a 24-hour period shall be counted as separate events.

"A *rainfall event" is defined as any occurrence of rain, preceded by 10 hours without
precipitation that results in an accumulation of 0.01 inches or more. Instances of rainfall
occurring within 10 hours of each other will be considered a single rainfall event.

A “sanitary sewer overflow evenl is defined as an unpermitted discharge of
wastewater from the collection or treatment system other than through the permitted outfali that
is directly related to a specific rainfall event. Multiple discharge occurrences- within a single
rainfall event are considered a single sanitary sewer overflow event.

D. REPORTING

1. Mon'itoring Results

Monitoring resuits shall be recorded monthly and submitted monthly using Discharge
Monitoring Report (DMR) forms supplied by the Division of Water Pollution Control. Submittals
shall be postmarked no later than 15 days after the compietion of the reporting period. The top
wo copies of each report are 1o be submitted. A copy should be retained for the permitiee’s
files. DMRs and any communication regarding compliance with the conditions of this permit
must be sent to:



Murfreesboro Sinking Creek STP
NPDES Permit TN0022586
Page 8 of 28

TENNESSEE DEPT. OF ENVIRONMENT & CONSERVATION
DIVISION OF WATER POLLUTION CONTROL
COMPLIANCE REVIEW SECTION
401 CHURCH STREET
L & C ANNEX 6TH FLOOR
NASHVILLE TN 37243-1534

The first DMR is due on the 15™ of the month following permit effectiveness.

DMRs must be signed and certified by a responsible corporate officer as defined in 40
CFR 122.22, a general partner or proprietor, or a principal municipal executive officer or ranking

- elected official, or his duly authorized representative. Such authorization must be submitted in

writing and must expiain the duties and responsibilities of the authorized representative.
2. Additional Monitoring by Permittee -

if the permittee monitors any pollutant specifically limited by this permit more frequently
than required at the location(s) designated, using approved analytical methods as specified
herein, the results of such monitoring shall be included in the calculation and reporting of the
values required in the DMR form. Such increased frequency shall also be indicated on the
form.

3. Falsitying Reports

Knowingly making any false statement on any report required by this permit may resuit |
in the imposition of criminal penalties as provided for in Section 309 of the Federal Water
Pollution Control Act, as amended, and in Section 69-3-115 of the Tennessee Water Quality
Controt Act. '

4. Monthly Report of Operation

Monthly operational reports shall be submitted on standard forms to the appropriate
Division of Water Pollution Control Environmental Assistance Center in Jackson, Nashville,
Chattanooga, Columbia, Cockeville, Memphis, Johnson City, or Knoxville. Reports shall be
submitted by the 15th day of the month following data collection,

5. Bypass and Overflow Reporting

a. Report Requirements

A summary report of known or suspected instances of overflows in the collection
system or bypass of wastewater treatment facilities shall accompany the
Discharge Monitoring Report. The report must contain the date and duration of
the instances of overflow and/or bypassing and the estimated quantity of
wastewater discharged and/or bypassed.
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The report must also detail activities undertaken during the reporting period to
(1) determine if overflow is occurring in the collection system, (2) correct those
known or suspected overflow points and (3) prevent future or possible overflows
and any resulting bypassing at the treatment facility.

On the DMR, the permittee must report the number of sanitary sewer overflows,
dry-weather overflows and in-plant bypasses separately. Three lines must be
used on the DMR form, one for sanitary sewer overflows, one for dry-weather
overflows and one for in-plant bypasses.

b. Anticipated Bypass Notification

" If, because of unavoidable maintenance or construction, the permittee has need
to create an in-plant bypass which would cause an effluent violation, the
permittee must notlfy the Division as soon as possible, but in any case, no later -
than 10 days prior to the date of the bypass. .

6. Reporting Less Than Detection

A permit limit may be less than the accepted detection level. If the samples are below
the detection level, then report “BDL” or *“NODI =B" on the DMRs. The permittee must use the
correct detection levels in all analytical testing required in the permit. The required detection
levels are listed in the Rules of the Department of Environment and Conservation, Division of
Water Pollution Control, Chapter 1200-4-3-.05(8).

For example, if the limit is 0.02 mgA with a detection level of 0.05 mg/ and detection is
shown; 0.05 mg/l must be reported. In contrast, if nothing is detected reporting “BDL" or "“NODI
=B" is acceptable.

E. COMPLIANCE WITH SECTION 208

The limits and conditions in this permit shall require compliance with an area-wide waste
treatment plan (208 Water Quality Management Pian) where such approved plan is applicable.

F. REOPENER CLAUSE

This permit shall be modified, or alternatively revoked and reissued, to comply with any
applicable effluent standard or limitation issued or approved under Sections 301(b)(2)(C) and
(D), 307(a)(2) and 405(d)(2)(D) of the Clean Water Act, as amended, if the effluent standard,
limitation or sludge disposal requirement so issued or approved:

1. Contains different conditions or is otherwise more stringent than any condition in the
permit; or ;

‘2. Controls any poliutant or disposal method not addressed in the permit.
This permit shall also be modified, or alternatively revoked and reissued, to incorporate effluent

limitations in accordance with new analytical data obtained and/or total maximum daily load
(TMDL) allocations established during the permit term.
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The permit as modified or reissued under this paragraph shall also contain any other
requirements of the Act then applicable.

CPARTIL: ¢

A. GENERAL PROVISIONS

1. Duty to Reapply

Permittee is not authorized to discharge after the expiration date of this permit. In order
to receive authorization to discharge beyond the expiration date, the permittee shall submit
such information and forms as are required fo the Director of Water Pollution Control (the
*Director') no later than 180 days prior to the expiration date.

2. Right of Entry

The permittee shall allow the Director, the Regional Administrator of the U.S.
Environmental Protection Agency, or their authorized representanves upon the presentation of
credentials:

a. To enter upon the permittee's premises where an effluent source is located or where
records are required to be kept under the temms and conditions of this permit, and at
reasonable times to copy these records;

b. To inspect at reasonable times any monitoring equipment or method or any
~ collection, treatment, pollution management, or discharge facilities required under
this permit; and

c. To sample at reasonable times any discharge of pollutants.

3. Availability of Reporis

Except for data determined to be confidential under Section 308 of the Federal Water
Pollution Control Act, as amended, all reports prepared in accordance with the terms of this

permit shall be available for public inspection at the offices of the Division of Water Pollution
Control. As required by the Federal Act, effluent data shall not be considered confidential.
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4. Proper Operation and Maintenance

a. The permittee shall at all times properly operate and maintain all* facilities and
systems (and related appurtenances) for collection and treatment which are installed
- or used by the permittee to achieve compliance with the terms and conditions of this
permit. Proper operation and maintenance also includes adequate laboratory and
process controls and appropriate quality assurance procedures. This provision
requires the operation of backup or auxiliary facilities. or similar systems, which are
installed by a permittee only when the operation is necessary to achieve compliance
with the conditions of the permit. Backup continuous pH and flow monitoring
equipment are not required.

b. Dilution water shall not be added to comply with effluent requirements to achieve
BCT, BPT, BAT and or other technology based effluent limitations such as those in
State of Tennessee Rule 1200-4-5-.03. . ,

5. Treatment Faclility Failure (industrial Sources)

The permittee, in order to maintain compliance with this permit, shail controi production,
all discharges, or both, upon reduction, loss, or failure of the treatment facility, until the faczlity is
_restored or an alternative method of treatment is provided. This requirement applies in such
situations as the reduction, loss, or failure of the primary source of power.

6. Property Rights

The issuance of this permit does not convey any property rights in either real or
personal property, or any exclusive privileges, nor does it authorize any injury to private
property or any invasion of personal rights, nor any infringement of Federal, State, or local laws
or regulations.

7. Severability
The provisions of this permit are severable. If any provision of this permit due to any

circumstance, is held invalid, then the application of such provision to other circumstances and
to the remainder of this permit shall not be affected thereby.

8. Other Information
If the permittee becomes aware that he falled to submit any relevant facts in a pemit

application, or submitted incorrect information in a permit application or in any report to the
Director, then he shall promptly submit such facts or information.
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B. CHANGES AFFECTING THE PERMIT

1. Planned Changes

The permittee shall give notice to the Director as soon as possibie of any planned
physncal alterations or additions to the permitted facmty Notice is required only when:

a. The alteration or addition to a permitted facility may meet one of the criteria for

determining whether a facility is a new source in 40 CFR 122.29(b); or

The alteration or addition could significantly change the naturs or Increase the
quantity .of pollutants discharged. This notfication applies to pollutants, which are
subject neither to effluent limitations In the permit, nor to notification requirements
under 40 CFR 122.42(a)(1).

2. Permit Modification, Revocation, or Termination

a.

This permit may be modified, revoked and reissued, or terminated for cause as
described in 40 CFR 122.62 and 122.64, Federal Register, Volume 49, No. 188
(Wednesday, September 26, 1984), as amended.

The pemmittee shall furnish to the Director, within a reasonable time, any information
which the Director may request to determine whether cause exists for modifying,
revoking and reissuing, or terminating this permit, or to determine compliance with
this permit. The permittee shall also fumish to the Director, upon request, copies of
records required to be kept by this permlt

If any applicable effluent standard or prohibition (including any schedule of
compliance specified in such effluent standard or prohibition) is established for any
toxic pollutant under Section 307(a) of the Federal Water Pollution Control Act, as
amended, the Director shall modify or revoke and reissue the permit to conform to
the prohibition or to the effluent standard, providing that the effluent standard Is
more stringent than the limitation in the permit on the toxic poliutant. The permittee
shall comply with these effluent standards or prohibitions within the time provided in
the regulations that establish these standards or prohibitions, even if the permit has
not yet been modified or revoked and reissued to incorporate the requirement.

3. Change of Ownership

This permit may be transferred to another party (provided there are neither modifications
to the facility or its operatlons nor any other changes which might affect the permit limits and
conditions contained in the permit) by the permittee if:

a. The permittee notifies the Director of the proposed transfer at least 30 days in

advance of the proposed transfer date;

b. The notice includes a written agreement between the existing and new permittees

containing a specified date for transfer of permlt responsibility, coverage, and liability
between them; and
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c. The Director, within 30 days, does not notify the current permittee and the new
permittee of his intent to modify, revoke or reissue, or terminate the permit and to
require that a new application be filed rather than agreeing to the transfer of the
permit.

Pursuant to the requirements of 40 CFR 122.61, concerning transfer of ownership, the
‘permittee must provide the following information to the Division in their formal notice of intent to
transfer ownership: 1) the NPDES permit number of the subject permit; 2) the effective date of
the proposed transfer; 3) the name and address of the transferor; 4) the name and address of
the transferee; 5) the names of the responsible parties for both the transferor and transferee; 6)
a statement that the transferee assumes responsibility for the subject NPDES permit; 7) a
statement that the transferor relinquishes responsibility for the subject NPDES permit; 8) the
signatures of the responsible parties for both the transferor and transferee pursuant to the
requirements of 40 CFR 122.22(a), “Signatories to permit applications”; and, 9) a statement
regarding any proposed modifications to the facility, its operations, or any other changes which
might affect the permit limits and conditions contained in the permit.

4. Change of Mailing Address

~ The permittee shall promptly provide to the Director written notice of any change of
mailing address. In the absence of such notice the original address of the permittee will be
assumed to be correct.

C. NONCOMPLIANCE

1. Effect of Noncompliance

All discharges shall be consistent with the terms and conditions of this permit. Any
permit noncompliance constitutes a violation of applicable State and Federal laws and is
grounds for enforcement action, permit termination, permit medification, or denial of permit
reissuance. ‘ -

2. Reporting of Noncompliance
a. 24-Hour Reporting-

In the case of any noncompliance which could cause a threat to public drinking

supplies, or any other discharge which could constitute a threat to human health or the

- environment, the required notice of non-compliance shall be provided to the Division of

Water Pollution Control in the appropriate Environmental Assistance Center within 24-

hours from the time the permittee becomes aware of the circumstances. (The

Environmental Assistance Center should be contacted for names and phone numbers of
environmental response team). -



Murfreesboro Sinking Creek STP
NPDES Permit TNQ022586
Page 14 of 28

A written submission must be provided within five days of the time the permittee
becomes aware of the circumstances unless the Director on a case-by-case basis
waives this requirement. The permittee shall provide the Director with the following
information:

i. A description of the discharge and cause of noncompliance;

ii. The period of noncompliance, including exact dates and times or; if not
corrected, the anticipated time the noncompliance is expected to continue;
and

ii. The steps being taken to reduce, eliminate, and prevent recurrence of the
noncomplying discharge.

b. Scheduled Reporting .

For instances of noncompliance which are not reported under subparagraph 2.a
above, the permittee shall report the noncompliance on the Discharge Monitoring
Report. The report shall contain all information conceming the steps taken, or planned,
to reduce, eliminate, and prevent recurrence of the violation and the anticipated time the
violation is expected to continue.

3. Overflow

a. - “Overflow' means the discharge of wastes from any portion of the collection,
transmission, or treatment system other than through permitted outfalls. "Severe
property damage" means substantial physical damage to property, damage to
the treatment facilities which would cause them to become inoperable, or

substantial and permanent loss of natural resources which can reasonably be

expected to occur in the absence of an overflow. Severe property damage does
not mean economic loss caused by delays in production.

b. Both sanitary sewer overflows and dry-weather overflows are prohibited unless
all of the following three (3) conditions are met: :

i, The overflow is unavoidable to prevent loss of life, personal injury, or
severe property damage. Overflows caused by a lack of capacity or
improper management, operation, or maintenance do not qualify as
meeting this condition; a

i. There are no feasible alternatives to overfiow, such as the construction
and use of auxiliary treatment facilities, retention of untreated wastes, or
maintenance during normal periods of equipment downtime. This
condition is not satisfied if adequate back-up equipment should have
been installed in the exercise of reasonable engineering judgment to
prevent an overflow which occurred during normal periods of equipment
downtime or preventative maintenance;
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ii. The permittee submits notice of an unanticipated overflow to the Division
of Water Pollution Control in the appropriate environmental assistance
center within 24-hours of becoming aware of the overflow (if this
information is provided orally, a written submission must be provided -
within five days). When the need for the overflow is foreseeable, prior
notification shall be submitted ta the Director, if possible, at least ten (10)
days before the date of the overfiow. :

The permittee shall operate the collection system so as to avoid overflows. No
new or additional flows shall be added upstream of any point in the collection
system, which experiences chronic overflows (greater than & events per year) or
would otherwise overload any portion of the system. Unless there is specific
enforcement action to the contrary, the permittee is relieved of this requirement
after: 1) an authorized representative of the Commissioner of the Department of
Environment and Conservation has approved an engineering report and

construction plans and specifications prepargd in accordance with accepted

engineering practices for correction of the problem; 2) the correction work is
underway; and 3) the cumulative, peak-design, flows potentially added from new
connections and fine extensions upstream of any chronic bypass point are less
than or proportional to the amount of inflow and infiltration removal documented
upstream of that point. The inflow and infiltration reduction must be measured
by the permittee using practices that are customary in the flow measurement
industry and reported in an attachment to a Monthly Operating Repornt submitted
to the local TDEC Environmental Assistance Center. The data measurement
period shall be sufficient to account for seasonal rainfall patterns and seasonal
groundwater table elevations. :

4. Upset

a.

"Upset" means an exceptional incident in which thers is unintentional and temporary
noncompliance with technology-based effluent limitations because of factors beyond
the reasonable control of the permittee. . An upset does not include noncompliance
to the extent caused by operational error, improperly designed treatment facilities,
inadequate treatment facilities, lack of preventive maintenance, or careless or

" improper operation.

An upset shall constitute an affirmative defense to an action brought for
noncompliance with such technology-based permit effluent fimitations if the
permittee demonstrates, through properly signed, contemporanecus operating logs,
or other relevant evidence that: _ :

ii.

An upset occurred and that the permittee can identify the cause(s) of the upset;

The permitted facility was at the time being operated in a prudent and workman-
like manner and in compliance with proper operation and maintenance
procedures;
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The permittee submitted information required under "Reporting of
Noncompliance® within 24-hours of becoming aware of the upset (if this
information is provided orally, a written submission must be provided within five
days); and

. The permittee complied with any remedial measures required under “Adverse

Impact.”

5. Adverse Impact.

The permittee shall take all reasonable steps to minimize any adverse impact to the
waters of Tennessee resulting from noncompliance with this permit, including such accelerated
or additional monitoring as necessary to determine the nature and impact of the noncomplying
discharge. It shall not be a defense for the permittee in an enforcement action that it would
have been necessary to halt or reduce the permitted activity in order to maintain compliance
with the conditions of this permit. -

6. Bypass

a.

*Bypass" is the intentional diversion of wastewater away from any portion' of a
treatment facility.

. Bypasses are prohibited unless ali of the following three (3) conditions are met:

i The bypass is unavoidable to prevent loss of life, personal injury, or
severe property damage;

ii. There are not feasible alternatives to bypass, such as the construction
and use of auxiliary treatment facilities, retention of untreated wastes, or
maintenance during normal periods of equipment downtime. This
condition is not satisfied if adequate back-up equipment should have
been installed in the exercise of reasonable engineering judgment to
prevent a bypass which occurred during normal periods of equipment
downtime or preventative maintenance;

ii. The permittee submits notice of an unanticipated bypass to the Division
of Water Pollution Control in the appropriate environmental assistance
center within 24-hours of becoming aware of the bypass (if this
information is provided orally, a written submission must be provided
within five days). When the need for the bypass is foreseeable, prior
notification shall be submitted to the Director, if possible, at least ten {10)
days before the date of the bypass.

Bypasses not exceeding permit limitations are allowed only if the bypass is
necessary for essential maintenance to assure efficient operation. All other
bypasses are prohibited. Allowable bypasses not exceeding limitations are not
subject to the reporting requirements of 6.b.iii, above.
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7. Washout

a. For domestic wastewater plants. only, a "washout" shall be defined as loss -of Mixed
Liquor Suspended Solids (MLSS) of 30.00% or more. This refers to the MLSS in the
aeration basin{s) only. This does not include MLSS decrease due to solids wasting
to the sludge disposal system. A washout can be caused by improper operation or
from peak flows due to infiltration and inflow.

b. A washout is prohibited. If a washout occurs the permittee must report the incident
to the Division of Water Pollution Control in the appropriate Environmental
Assistance Center within 24-hours by telephone. A written submission must be
provided within five days. The washout must be noted on the discharge momtorlng
report. Each day of a washout is a separate violation.

D. LIABILITIES

1. Civil and Criminal Liability

Except as’ provided in permit conditons or "Bypassing,” “Overflow,” 'Upset*
"Diversion," and "Treatment Facility Failures,” nothing in this permit shall be construed to
relieve the permittee from civil or criminal penalties for noncompliance. Notwithstanding this
permit, the permittee shall remain tiable for any damages sustained by the State of Tennessee,
including but not limited to fish kills and losses of aquatic life and/or wildiife, as a result of the
discharge of wastewater to any surface or subsurface waters. Additionally, notwithstanding this
Permit, it shall be the responsibility of the permittee to conduct its wastewater treatment and/or
~ discharge activities in a manner such that public or pnvate nuisances or health hazards will not

be created.

2. Liability Under State Law
Nothing in this perfnit shall be construed to préclude the institution of any legal action or

relieve the permittee from any responsibilities, liabilities, or penalties established pursuant to
any applicable State law or the Federal Water Pollution Control Act, as amended.
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"PART %

OTHER REQUIREMENTS

A. CERTIFIED OPERATOR

The waste treatment facilities shail be operated under the supervision of a Grade 4
certified wastewater treatment operator and the collection system operated under the
supervision of a Grade 2 Collection System certified operator in accordance with the Water
Environmental Health Act of 1984.

B. POTW PRETREATMENT PROGRAM GENERAL PROVISIONS

-

As an update of information previously submitted to the Division, the permittee will
undertake the following activity.

1. The permittee has been delegated the primary responsibility and therefore becomes
the “"control authority" for enforcing the 40 CFR 403 General Pretreatment
Regulations. Where multiple plants are concerned the permittee is responsible for
the Pretreatment Program for all plants within its jurisdiction. The permittee shall
implement and enforce the Industrial Pretreatment Program in accordance with
section 403(b)}(8) of the Clean Water Act, the Federal Pretreatment Regulations 40
CFR 403, Tennessee Water Quality Control Act Part 63-3-123 through 63-3-128,
and the legal authorities, policies, procedures, and financial provisions contained in
its approved Pretreatment Program, except to the extent this permit imposed stricter
requirements. Such impiementation shall require but not limit the permittee to do the
following: '

a.-

Carry out . inspection, surveillance, and monitoring procedures which will
determine, independent of information supplied by the industrial user (IU),
whether the 1U is in compliance with the pretreatment standards;

Require development, as necessary, of compliance schedules for each IU for the
installation of control technologies to meet applicable pretreatment standards;

Require all industrial users to comply with all applicable monitoring and reporting
requirements autlined in the approved pretreatment program and 1U permit;

Maintain and update, as necessary, records identifying the nature and character
of industrial user discharges, and retain such records for a minimum of three (3)
years; ‘

. Obtain appropriate remedies for noncompliance by an IU with any pretreatment

standard and/or requirement;
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Publish annually, pursuant to 40 CFR 403.8 (f)(2)(vii), a list of industrial users
that have significantly violated pretreatment requirements and standards dunng
the previous twelve-month period.

Maintain an adequate revenue structure for continued operatzon of the
pretreatment program.

Update its Industrial Waste Survey at least once every five years. Results of this
update shall be submitted to the Division of Water Pollution Control,
Pretreatment Section within 120 days of the effective date of this permit.

2. The permittee shall enforce 40 CFR 403.5, "prohibited discharges". Polilutants
introduced into the POTW by a non-domestic source shall not pass through the
POTW or interfere with the operation or performance of the works. These general
prohibitions and the specific prohibitions in this section apply to all non-domestic
sources introducing pollutants into the POTW whether the source is subject to other
Nationa! Pretreatment Standards or any State or Iocal Pretreatment Requirements.

Specific prohibitions. Under no circumstances shall the perrmttee a\low introduction
of the following wastes in the waste treatment system:

a.

b.

Poliutants which create a fire or explosion hazard in the POTW;

Pollutants which will cause corrosive structural damage to the treatment works,
but in no case discharges with pH less than 5.0 unless the system is specifically
designed to accept such discharges.

Solid or viscous pollutants in amounts which will cause obstruction to the flow in
the treatment system resulting in interference.

Any pollutant, including oxygen demanding pollutants (BOD, etc.) released in a
discharge at a flow rate and/or poliutant concentration which will cause

" interference with the treatment works.

Heat in amounts which will inhibit biclogical activity in the treatment works
resulting in interference, but in no case heat in such quantities that the
temperature at the treatment works exceeds 40°C (104°F) uniess the works are

designed to accommodate such heat. '

Any priority pollutant in amounts that wnll contaminate the treatment works
sludge.

Petroleum cil, nonbiodegradable cutting oil, or products of mineral oil origin in
amounts that will cause interference or pass through;

Pollutants which result in the presence of toxic gases, vapors of fumes within the
POTW in a quantity that may cause acute worker health and safety problems;
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i. Any trucked or hauled pallutants except at discharge points designated by the
POTW.

3. The permittee shall notify the Tennessee Division of Water Pollution Control of any of
the following changes in user discharge to the system no later than 30 days prior to
. ¢change of discharge:

a. New introductions into such works of pollutants from ariy source which would be
a new source as defined in Section 306 of the Act if such source were
discharging pollutants.

b. New introductions of pollutants into such works from a source which would be
subject to Section 301 of the "Federal Water Quality Act as Amended® if it were
~ discharging such poilutants.

C. A substantial change in volume or character of poilutants being introduced into
such works by a source already discharging pollutants into such works at the .
time the permit is issued.

This notice will include information on the quantity and quality of the wastewater
introduced by the new source into the publicly owned treatment works, and on any
anticipated impact on the effluent discharged from such works. If this discharge
necessitates a revision of the current NPDES permit or pass-through guidelines,
dlscharge by this source is prohibited until the Tennessee Division of Water Pollution
Control gives final authorization.

4, Reporting Requirements

The permittee shall provide a semiannual report briefly describing the permittee’s
pretreatment program activities over the previous six-month period. - Reporting
periods shall end on the last day of the months of March and September. The report
shall be submitted to the Division of Water Pollution Control, Central Office and a
copy to the appropriate Environmental Assistance Center no later than the 28th day
of the month following each reporting pericd. For control authorities with multiple
STPs, one report should be submitted with a separate Form 1 for each STP. Each
report shall conform to the format set forth in the State POTW Pretreatment
Semiannual Report Package which contains information regarding:

a. An updated listing of the permittee’s industrial users.

b. Results of sampling of the influent and effluent of the wastewater treatment
plant. At least once each reporting period, the permittee shall analyze the
wastewater treatment plant influent and effluent for the following poliutants, using
the prescribed sampling procedures: .
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Pollutant Sample Type
chromium 24-hour composite
copper 24-hour composite
lead 24-hour composite
nickel 24-hour composite
zinc 24-hour compasite
cadmium 24-hour composite
‘mercury 24-hour composite
total phenols rab

cyanide rab

if any particular pollutant is analyzed more frequently than is required, the permittee
shall report the maximum and average values on the semiannual report. All upsets,
interferences, and pass-through violations must alSo be reported on the semiannual
report, the actions that were taken to determine the causes of the incidents and the
steps that have been taken to prevent the incidents from recurring.

At least once during the term of this permit, the permittee shall analyze the effluent
from the STP (and report the results in the next regularly scheduled report) for the

following pollutants:

chromium, total siiver phthalates, sum of the following:
copper benzene bis (2-ethyihexyl) phthalate
lead carbon tetrachloride butyl benzylphthalate

nickel chloroform di-n-butylphthalate

zinc ethylbenzene diethyl phthalate

cadmium methylene chloride tetrachloroethylene

mercury naphthalene toluene

phenols, total 1,1,1 trichloroethane trichloroethylena

cyanide 1,2 trans-dichloroethyiene

c. Compliance with categorical and local standards, and review of industrial
compliance, which includes a summary of the compliance status for all permitted
industries. Also included is information on the number and type of major
violations of pretreatment regulations, and the actions taken by the POTW to
obtain compliance. The effluent from all significant industrial users must be
analyzed for the appropriate pollutants at least once per reporting period.

d. A list of industries in significant non-compliance as published in local
newspapers in accordance with the requirements set forth in 40 CFR

403.8(f)(2)(vii).
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e. A description of all substantive changes made to the permittee's pretreatment
program. Any such changes shall receive prior approval. Substantive changes
include, but are not limited to, any change in any ordinance, major modification in
the program's administrative structure, {ocal limits, or a change in the method of
funding the program.

f. Summary of permittee’s industrial user inspections, which includes information
on the number and type of industry inspected. All significant industrial users
must be Inspected at least once per year.

C. SLUDGE MANAGEMENT PRACTICES

1. The pemittee must sample and analyze the sludge at a frequency that is dependent
upon the amount of siudge generated annually, iri conformance with 40 CFR 503 et
seq. Unless an exemption from 40 CFR 503 applies for the specific disposal method
employed, the permittee shall report to the Division the quantitative data for the
following parameters:

1) | Arsenic 7) | Nickel

2) | Cadmium 8) | Selenium

3) | Copper 9) {Zinc

4) | Lead 10) | Nitrite plus Nitrate, NO,, + NO; as N
5) | Mercury 11) | Total Kjeldahi Nitrogen, as N

6) | Molybdenum 12) | Ammonia, NHj, as N

This sludge analysis must be submitted by February 19th of each calendar year.
This information shall be submitted to the Division of Water Poilution Control,
Central Office, 401 Church Street, 6th Floor Annex, Nashville TN 37243-1534,
Attention: Sludge Coordinator, Mumc:pal Facilities Sectlon

2. Land apphcatlon of sludge is prohlblted if any of the followmg concentratlons are

exceeded:

POLLUTANT CONCENTHATION POLLUTANT CONCENTRATION
(mgﬂu (mg/kg')

Arsenic Molybdenum 75
Cadmium 85 Nickel 420
Copper 4300 Selenium 100
Lead - 840 Zinc 7500
Mercury 57

1 Dry Weight Basis
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3. If land application is the final disposition of the wasted sludge, the permittee shall
provide pathogen reduction, sludge stabilization and comply with land and crop
usage controls as listed in 40 CFR Part 503, as authorized by the Clean Water
Act. Records must be maintained by the permittee that indicates compliance or
non-compliance with this rule. |f the permittee is required to report to EPA,
copies of all reports should be sent to the Division, at the address listed in
paragraph 1 of this section.

4. Before land applying municipal sludge the permittee must obtain approvals for
sach site(s) in writing from the Division, unless the sludge being land applied
meets the pollutant concentrations of 40 CFR 503.13(b)(3), the Class A .
pathogen requirements in 40 CFR 503.32(a), and one of the vector attraction
reduction requirements in 40 CFR 503.33 (b){1) through (b)(8).

5. Reopener: If an applicable "acceptable management practice® or numerical
limitation for pollutants in sewage sludge promulgated under Section 405(d)(2) of
the Clean Water Act, as amended by the Water Quality Act of 1987, is more
stringent than the sludge poliutant limit or acceptable management practice in
this permit, or controls a pollutant not limited in this permit, this permit shall be
promptly modified or revoked and reissued to conform to the requirements
promulgated under Section 405(d)(2). The permittee shall comply with the
limitations by no later than the compliance deadline specified in the applicable
regulations as required by Section 405(d)(2) of the Clean Water Act.

6. Notice of change in sludge disposal practice: The permittee shall give prior notice
to the Director of any change planned in the permittee's sludge disposal practice.

ﬁ. BIOMONITORING REQUIREMENTS, CHRONIC

The bermittee shall conduct a 3-Brood Ceriodaphnia dubia Survival and Reproduction
Test and a 7-Day Fathead Minnow (Pimephales promelas) Larval Survival and Growth Test on
samplas of final effluent from Outfall 001.

The measured endpoint for toxicity will be the inhibition concentration causing 25%
reduction in survival, reproduction and growth (ICz) of the test organisms. The ICy shall be
determined based on a 25% reduction as compared to the controls, and as derived from linear
interpolation. The average reproduction and growth responses will be determined based on the
number of Ceriodaphnia dubia or Pimephales promelas larvae used to initiate the test.
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Summer: (May 1 - October 31)

Test shall be conducted and its results reported based on appropriate replicates of a =
total of five serial dilutions and a control, using the percent effluent dilutions as presented in the
following table:

100% Permit Limit
Effluent (PL) 0.50 X PL 0-25 XPL _ 0.125 X PL Control
T T L T T T aii, e OMIMONE e L s P e 1 L e Sy e
100 I 99 | 49.5 I 24.75 I 12.375 | 0

Winter: (Nov. 1 - Apr. 30) : -

Test shall be ‘conducted and its results reported based on appropriate replicates of a
total of five serial dilutions and a control, using the percent effluent dilutions as presented in the
following table: :

100% Permit Limit - :
Effluent (100+PL)2 (PL) 0.50 X PL 025XPL | . Control
e o TR < SRRl e W B Rl lnl, Deal L 96 OfIUIBNE. TS A e L TR B TR
100 | 87 | 74 [ 37 | 18.5 | 0

The dilution/control water used will be moderately hard water as described in .
EPA/600/4-91/002 (or the most current edition). A chronic standard reference toxicant quality
assurance test shall be conducted with each species used in the toxicity tests and the resuits
submitted with the discharge monitoring report.

Toxicity will be demonstrated if the 1C.s is less than or equal to the permit limit indicated
for each outfall in the above table(s). Toxicity demonstrated by the tests specified herein
constitutes a violation of this permit.

All tests will be conducted using a minimum of three 24-hour flow-proportionate
composite samples of final effluent collected on days 1, 3 and 5. Iif, in any control more than
'20% of the test organisms die in 7 days, the test (control and effluent) is considered invalid and
the test shall be repeated within two (2) weeks. Furthermore, if the results do not meet the
acceptability criteria of section 4.9.1, EPA/600/4-91/002 (or the most current edition), that test
shall be repeated. Any test initiated but terminated before completion must also be reported
along with a complete explanation for the termination.

The toxicity tests specified herein shall be conducted quarterly (1/Quarter) for Outfall
001 and begin no later than 90 days from the effective date of this permit.
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In the event of a test failure, the permittee must start a follow-up test within 2 weeks
and submit results from a follow-up test within 30 days from obtaining initial WET testing
results. The follow-up test must be conducted using the same seriat dilutions as presented in
the corresponding table(s) above. The follow-up test will not negate an initlal failed test. In
addition, the fallure of a follow-up test will constitute a separate permit violation.

In the event of 2 consecutive test failures or 3 test failures within a 12-month period for
the same outfall, the permittee must initiate a Toxicity ldentification Evaluation/Toxicity
Reduction Evaluation (TIE/TRE) study within 30 days and so notify the Division by letter. This
notification shall include a schedule of activities for the initial investigation of that outfall.
During the term of the TIE/TRE study, the frequency of biomonitoring shall be once every
three months. Additionally, the permittee shall submit progress reports once every three
months throughout the term of the TIE/TRE study. The toxicity must be reduced to allowable
limits for that outfail within 2 years of initiation of the TIE/TRE study. Subsequent to the resuits
obtained from the TIE/TRE studies, the permittee may request an extension of the TIE/TRE
study period if necessary to conduct further analyses. The fmal determination of any extension
period will be made at the discretion of the Division.

The T!EJTF{E study may be terminated at any time upon the completion and submission
of 2 consecutive tests (for the same outfall) demonstrating compliance. Following the
compietion of TIE/TRE study, the frequency of monitoring will return to a regular schedule; as
defined previously in this section as well in Part | of the permit. During the course of the
TIE/TRE study, the permittee will continue to conduct toxicity testing of the outfall being
investigated at the frequency of once every three months but wiil not be required to
perform follow-up tests for that outfall during the period of TIE/TRE study.

Test procedures, quality assurance practices, determinations of. effluent
survival/reproduction and survival/growth values, and report formats will be made in accordance

with Short-term Methods For Estimating the Chronic Toxicity of Effluents and Receiving Waters
to Freghmter Organisms, EPA/600/4-31/002 or the most current edition.

Results of all tests, reference tox:cant mformatnon copies of raw data sheets statistical
analysis and chemical analyses shall be compiled in a report. The report will be written in
accordance with Short-term Methods For Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms, EPA/600/4-91/002 or the most current edition.

Two copies of biomonitoring reports (including follow-up reports) shall be submitted to
the Division. One copy of the report shall be submitted along with the discharge monitoring
report (DMR). The second copy shall be submitted to the local Division of Water Pollution
Control office address (see table below):
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Divislon of Water Pollution Control .
Offica Location Zip Code Phone No.
 Chattanooga 540 McCallie Avenue, Suite 550 37402-2013 (423) 634-5745
Jackson 362 Cariage House Drive 38305-2222 {801} 512-1300 -
Cookeville 1221 South Willow Avenue 38508 {931) 432-4015
Columbia_ 2484 Park Plus Drive 38401 (931) 380-3371 .
Johnson City 2305 Silverdale Road 37601 {423) 854-5400
Knoxviile 2700 Middlebrook Pike, Suits 3220 37921 (865) 594-8035
Memphis 2510 Mt. Morigh Road, Suite E-645 38115-1511 _{901) 368-7939
Nashville 711 R.S. Gass Boulevard 37243-1550 (615) 687-7000

E. PLACEMENT OF SIGNS

Within sixty (60) days of the effective date of this permit, the permittee shall place and
maintain a sign(s) at each outfall and any bypass/overflow point in the collection system. For
the purposes of this requirement, any bypass/overflow point that has discharged five (5) or
more times in the last year must be so posted. The sign(s) should be clearly visible to the
public from the bank and the receiving stream. The minimum sign size should be two feet by
two feet (2' x 2') with one-inch (1") letters. The sign should be made of durable material and
have a white background with black letters.

The sign(s) are to provide notice to the public as to the nature of the discharge and, in
the case of the permitted outfalls, that the discharge is regulated by the Tennessee Department
of Environment and Conservation, Division of Water Pollution Control. The following is given as
an example of the minimal amount of information that must be included on the sign:

Permitted CSO or unpermitted bypass/overflow point:

'. EUNTREATED:WASTEWATEH DISCHARGE POINT

_TENNESSEE DIVISION OF: WATEFI'POLLUTION CONTROL
.1-888-891-8332 WPC ENVIRONMENTAL ASSISTANCE CENTER

NPDES Permitted Municipal/Sanitary Outfall:

|- TREATED MUNICIPAL/SANITARY WASTEWATER R L
: Murfreesboro—Sinklng Creek STP : A
(615).848-3225 - R

'-NPDES Permit NO TN0022586 : ' o
TENNESSEE DIVISION OF WATER POLLU‘nON CONTROL .
1-888-891-8332 WPC ENVIRONMENTAL ASSISTANCE CENTER

No later than sixty (60) days from the effective date of this permlt the permittee shall
have the above sign(s) on display in the location specified.
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F. ANTIDEGRADATION

Pursuant to the Rules of the Tennesses Department of Environment and Conservation,
Chapter 1200-4-3-.06, titled “Tennessee Antidegradation Statement,” and in consideration of
the Department’s directive in attaining the greatest degree of effluent reduction achievable in
municipal, industrial, and other wastes, the permittee shall further be required, pursuant to the
terms and conditions of this permit, to comply with the effluent limitations and schedules of
compliance required to implement appiicable water quality standards, to comply with a State
Water Quality Plan or other State or Federal laws or regulations, or where practicable, to
comply with a standard permitting no discharge of pollutants.

G. STREAM SURVEY

As a continuation of the previous permit, the permittee must perform stream monitoring
which includes: tLo : _— : .

A. Chemical
1. Type of sample - grab

-2. Locations -
a) upstream of Blanton Road
b} downstream at Shacklett Road

3. Analysis/Frequency

a) Dissolved oxygen shall be sampled once per week between the hours of 6:00
am.-8:00a.m. . .

b) Carbonaceous biochemical oxygen demand and nutrient series (ammonia,
kjeldahl nitrogen, nitrate plus nitrite, total phosphorous, phosphorous as
orthophosphate) shall be sampled once per two weeks. :

¢) Samples shall be collected during the months of May through October, only.

d) Other conditions to be recorded at the same time as instantaneous D.O. grab
samples will be: time of day, temperature, conductivity and pH. B

4. One sample shall be collected at each location, mid-channel, mid-depth.
B. Biclogical

1. Frequency — Annually, during the period March through May, when river “stress” is
due to pollutant loading rather than due to seasonal temperatures and low flow.

2. The survey shall be conducted by qualified biologists. The permittee shali notify the
EAC - Nashville, Division of Water Pollution Control, at least two weeks prior to
conducting the biological survey.

3. Locations .
a) upstream of Blanton Road
b) upstream in the riffle habitat in the vicinity of river mile 32.3 (at Rock Springs
Road)
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c) downstream at Shacklett Road

The sites selected must provide appropriate habitat and must be generally

comparable. No site shall be in an area where modification has taken place (i.e.,

~ dams, bridges). Prior to sampling, all selected stream sampling points shall be

. marked on a topographical map, submitted to and approved by the EAC - Nashville,
Division of Water Pollution Control.

4, The biosurvey will integrate habitat assessment with macroinvertebrate
assessment. The survey will be conducted in accordance with- protocols issued by
the Division as adapted from EPA’'s Rapid Bioassessment Protocols For Use in
Streams and Rivers EPA/444/4-89/001.

5. The following information shall be recorded at each station during the biosurvey:
a) water temperature (°C) -
b) dissolved oxygen (mg/l)
c) pH(S.U.)
d) conductivity (umhos)
e) stream flow (cfs)

Results of the chemical and biological stream sampling shall be submitted to the EAC -
Nashville, Division of Water Pollution Control along with the Monthly Operation Report.
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“."AMENDED
RATIONALE AT
" PERMIT " .

4 1SSUANCE -

This rationale amends the rationale of 01/18/01, attached to the draft permit public noticed
01/25/01, as well as the rationale of 06/18/01, attached to the revised draft permit public noticed
16/18/01. ;

Murfreesboro-Sinking Creek STP

NPDES PERMIT No. TN0022586

August 31, 2001

Permit Writer: Wade Murphy
I. DISCHARGER

NAME: Murfreesboro-Sinking Creek STP
REPRESENTATIVE: Joseph Kirchner .
LOCATION: Murfreesboro, Rutherford County, Tennessee
PHONE NUMBER: (615) 848-3225 -
WATERSHED: Stones HUC: 5130203
WASTEWATER: Treated municipal wastewater from Quitfall 001
Discharge number: 001
Average design flow: 16.0 MGD )
Industrial flow: Approximately 10% of average design flow

I E.coLl

Revisions of October 1999, to the Tennessee General Water Quality Criteria, Rule 1200-4-3-
.03(4)(f), require that all waters designated for recreational use meet an E. coli coliform
standard in addition to the fecal coliform standard. The Division began adding this new
requirement to all NPDES permits since previous public notices of the draft permit.

lll. REOPENER CLAUSE .

The reopener clause in Part |.F. has been modified to allow reopening of the permit during the
permit term to incorporate effluent limits as necessary to comply with the total maximum daily
load (TMDL) being developed to remedy the organic enrichment of the West Fork Stones River
and its resulting effect on instream dissolved oxygen. Additionally, the recpener is broad
enough to allow modification of the nutrient effluent limitations and monitoring in this permit
based on new analytical data even prior to conclusion of the TMDL if, for example, data
demonstrates the limitations are insufficient to prevent further impairment by enrichment as the
discharge expands to the design flow of 16.0 MGD.
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IV. PHOSPHOROUS

The previous fact sheets have not specifically explained why limiting of phosphorous is not
necessary other than to say that nitrogen is typically the limiting nutrient downstream of
wastewater treatment facilities. While that remains the essential reason at this point, the
following data serve to develop the rationale. -

Ambient nitrogen and phosphorous data collected by the Division upstream of the STP at river
miles 13.6 and 23.2 suggest that phosphorous is the limiting nutrient upstream of the STP. As
shown in the table below, the nitrogen to phosphorous ratio is significantly greater than 10:1 in.
all but one (1) case of sampling conducted in January, February, April, July and October 2000,
and June 2001, at both sites. In numerous instances, testing did not even detect phosphorous
down to a level of 0.004 mg/l. T

WFST0013.6
{WFSTO023.2
WFST0023.2
WFST0013.6
WFST0023.3
WFSTO013.6 000726
WFST0023.2 001016}
| IWFST0013.6 001018]
WFSTO013.6 010601
WFST0023.2 {010601 1225 10.63 U0.004

U0.00X = not detected down to 0.00X mg/l concentration

However, this data is not conclusive. Statistics on data for the eco-region suggests that eco-
region itself may be nitrogen-limited. Stream data for Eco-region #71i shows the mean nitrate-
nitrite and phosphorous concentrations to be 0.492 and 0.166 respectively and projects the oo™
pércentile concentrations to be 0.922 and 0.185 respectively. These ratios of less than 10:1
indicate nitrogen is the fimiting nutrient in the eco-region. Utilization of the phosphorous and the
resulting phosphorous-limited condition in the river at Miles 13.6 and 23.2 suggests a non-point
source of nitrogen upstream of the STP.

Of greater importance to the permit is the fact that the STP effluent would have been nitrogen
limited from the previous 8.0 MGD facility since phosphorous is plentiful in municipal

wastewater  effluent. ~ According to the text, Wastewater  Engineering,
Treatment/Disposal/Reuse, Second Edition, Metcalf & Eddy, Inc., McGraw-Hill B mpan

phosphorous in medium strength wastewater would approximate 8 mg/l and its removal by the
biological process is a function of the solids removal. As estimated in the fact sheet dated June
18, 2001, pollutant removals by the previous facility were the minimum secondary level at best,
so little phosphorous removal would have occurred in the treatment process. The estimated
ratio of nitrogen to phosphorous in the effluent would have been roughly 2:1 (18 mg/N vs. 8
mg/l P). This ratio is altered only slightly by the ambient nitrogen in the above table since the -
stream Is effluent dominated at low flow conditions. Currerit STP flow is greater than 8.0 MGD
as compared to critical low stream flow in summer of 0.2 MGD.



Murfreesboro Sinking Creek STP (Rationale)
NPDES Permit TN0022586
Page R-3 of R-3

Because the stream is effluent dominated, limiting the nitrogen versus phosphorous is projected
to keep the nitrogen to phosphorous ratio less than 10:1 and postpones engineering of any
phosphorous removal process until the TMDL establishes the waste load allocatlon on which to
base the design.
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- RATIONALE

This rationale amends the rationale of 01/18/01 attached to the draft permit public noticed
01/25/01. It covers revisions to the draft permit public noticed in June 2001.

Murfreesboro-Sinking Creek STP
NPDES PERMIT No. TN0022586
June 18, 2001

Permit-Writer: Wade Murphy
l. DISCHARGER )

NAME: Murfreesboro-Sinking Creek STP
REPRESENTATIVE: Joseph Kirchner
LOCATION: Murfreesboro, Rutherford County, Tennessee
PHONE NUMBER: (615) 848-3225 _
WATERSHED: Stones HUC: 5130203
WASTEWATER: Treated municipal wastewater from Outfalt 001
" Discharge number: 001 '
Average design flow: 16.0.MGD |
Industrial flow: Approximately 10% of average design flow

II. DENITRIFICATION AS TREATMENT PROCESS

Sections | and V.C. of the rationale (fact sheet) dated January 18, 2001 state that the
.new Sinking Creek STP has a denitrification process. The Division acknowledges that
denitrification is included in the design of this 16.0 MGD extended aeration activated siudge
treatment facility to improve the settleability of the sludge and to-reduce oxygen demand
requirements (from the oxygen recovery in the denitrification process) rather than for removal of
nitrate/nitrite from the effluent. Still, effluent limitations must uphold water quality standards
iregardless of what treatment processes may, or may not, have been included in the design.
More specifically, the effluent limitations prevent this expanded discharge capacity from
contributing to an increase in the stream impairment which already exists due to organic
enrichment and low dissolved oxygen.

. NITROGEN LIMIT

The previous fact sheet indicated that an effiuent limitation of 5.0 mg/l would ensure a
nutrient contribution toward organic enrichment which is less than or equal to the amount
contributed from the 8.0 MGD treatment facility. The limit of 5.0 mg/ is considered a
technology-based limit applicable to facilities employing the denitrification process.
Reconsideration of the past STP performance allows for some relaxation of this limit.
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According to Phosphorous and Nitrogen Remaval from Municipal Wastewater Pringiples
and Practice, Second Edition. Richard Sediak, Editor, Lewis Publishers, 1991, conventional

biological wastewater treatment removes only a small fraction of nitrogen due to its being a
necessary ingredient in the biomass that is formed and subsequently settled out in the clarifiers.
The reference states the theoretical maximum ratio of nitrogen removed to BOD removed is
only 0.075. Influent nitrogen into the previous 8.0 MGD facllity is not specifically known.
However, numerous textbooks quote 25 and 30 mg/l as typical nitrogen concentrations in raw
wastewater. The text referenced in the paragraph says that municipal sewage can contain
nitrogen with concentrations between 85 and 20 mg/l depending on whether the sewage is
"strong or ‘weak’.

In the worse case, this facility receives “weak” influent due to infiltration and inflow.
Additionally, the previous facility should have achieved an average monthly BOD reduction. of
85%. Therefore, nitrogen removal could have expected to approximate 6% (0.075 X 85%).
Assuming a 20 mg/l influent concentration is reduced by only 6%, the effluent concentration -
would have been 18 mg/l from the 8.0 MGD facility. This equates to an effluent Ilmita'aon of 9.0
mg/ for a 16.0 MGD faciity.

IV. TIER DESIGNATION FOR WEST FORK STONES RIVER

State field staff evaluated the reach of the West Fork Stones River that includes Mile
10.5 in January 2001 and designated it a Tier | stream based on scenic, ecological, specialized
recreation, and water quality considerations.

V. SEASONAL CBOD, LIMIT FOR WINTER

As stated in the previous fact sheet, no increase in biochemical oxygen demand is
allowed from an expanded discharge when a receiving stream is impaired with low dissolved
oxygen levels. In the previous permit draft, the simple remedy was to keep the CBOD; loading
the same and to halve the effluent concentration from 10 to 5 mgA. However, that remedy does
not take into account that the doubled discharge flow will double the mass of oxygen also
discharged to the stream. According to Streeter-Phelps modeling, the oxygen in the expanded
effluent actually improves the pro;ected dissolved oxygen in stream.

At assumed, worse-case, winter conditions, the modeling showed that a dissolved
oxygen sag bottomed out at 4.989 mg/ at Mile 8.3 with the previous 8.0 MGD effluent
limitations of 10 mg/l CBODS5, 5.0 mg/l ammania, and 6.0 mg/ D.O. With the added 6.0 mg/ of
D.O. in the expansion to16.0 MGD, the sag bottoms out at 5.207 mg/ at Mile 8.0. This means
that the model projects overall recovery to take a slightly greater distance and an improvement
to the ambient dissolved oxygen levels. Therefore, the previous winter concentration of 10 mg/l
and the added mass loading associated with the 16.0 MGD flow is allowable.

Mcdeling results for both the winter and summer CBOD; limitations can be viewed in the
administrative file record for NPDES #TN0022586 located in the Central Office of the Division
of Water Pollution Control, Nashville, Tennessee.
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VI. LOCATION OF AMMONIA TOXICITY CALCULATIONS

Likewise, the ammonia toxicity calculations can be also viewed in the administrative file
- record for NPDES #TN0022586 located in the Central Office of the Division of Water Pollution
Control, Nashville, Tennessee.

VIl. SETTLEABLE SOLIDS LIMITATION

_ The previous draft permit failed to include a limitation for settleable solids. Its omission
was in error. State Rule 1200-4-5-.03 requires that municipal wastewater treatment plants
achieve a settleable solid limit of 1.0 mg/, so the parameter must be monitored and reported.
At the request of Murfreesboro, the measurement frequency is being reduced from 7 per wesk
tc 1 per week. - Seven per week is the standard monitoring frequency required of facilities with
design flows greater than 10 MGD. However, because this facility will utilize tertiary filtration
following the extended aeration process, measurement of effluent settieable solids four times
per month is sufficient to document compliance with the settleable solids standard.

Vill. RESIDUAL CHLORINE LIMITATION

An effluent limitation for residual chlorine is not necessary in the discharge permit of this
expanded facility since chlorine will not be utilized for disinfection.

IX. METALS AND TOXICS

As stated in the fact sheet of January 18, 2001, pass-through limitations for heavy .
metals and other toxic substances were recalculated in the fall of 1999 as part of local
pretreatment program changes made In association with this 16.0 MGD facility. '

The following mass balance formula is used to evaluate water quality protection:
Cw < (SA) [Cm (Qs + Qw) -
Qw
where:

Cw = allowable concentration of pollutant in wastewater

Cs = stream background concentration

Qw = design flow of the STP

Qs = stream low flow

Cm = allowable in-stream concentration after mixing
(water quality criteria divided by fraction dissolved)

8. = percent “stream allocation”
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1. The critical low flow values are determined using USGS data:

Fish and Aquatic Life Protection

3Q20 - Low flow under natural conditions (prior to October 1999)
1Q20 - Regulated flow conditions (prior to October 1999)

7Q10 - Low flow under natural conditions (effective October 1999)
1Q10 - Regulated low flow conditions (effective October 19989)

Other than Fish and Aquatic Life Protection
30Q2 - Low flow under natural conditions

2 Fish & Aquatic Life water quality criteria for certain metals are developed through
application of hardness dependent equations. These criteria are combined with dissolved
fraction methodologies in order to formulate the final effluent concentrations.

3. For criteria that are hardness dependent, chronic and acute concentrations are based
on a hardness of 50 mg/L and total suspended solids (TSS) of 10 mg/L unless STORET or
water supply intake data substantiate a different value. Minimum and maximum limits on the
hardness value used for water quality calculations are 25 mg/L and 400 mg/L respectively.

4. Background concentrations are determined from the Division data base, results of
sampling obtained from the permittee, and/or obtained from nearby stream sampling data. If
this background data is not sufficient, one-half of the chronic “In-stream Allowable™ water quality
criteria for fish and aquatic life is used. If the measured background concentration is greater
than the chronic “In-stream Allowable” water quality criteria, then the measured background
concentration is replaced with the chronic “In-stream Allowable” water quality criterfa for the
purpose of calculating the appropriate effluent limitation (Cw). Under these circumstances, and
in the event the “stream allocation” is less than 100%, the calculated chronic effluent limitation
for fish and aquatic life should be equal to the chronic “In-stream Allowable” water quality
criteria. These guidelines should be. strictly followed where the industrial source water is not the
receiving stream. Where the industrial source water is the receiving stream, and the measured
background concentration is greater than the chronic “In-stream Allowable® water guality
criteria, consideration may be given as to the degree to which the permittee should be required
to meet the requirements of the water quality criteria in view of the nature and characteristics of
the receiving stream.

In some cases an "effluent limited" value is imposed. This upper level of allowable
pollutant loading is established if (a) the calculated water quality value is greater than accepted
removal efficiency values, (b) the treatment facility is properly operated, and (c) full compliance
with the pretreatment program is demonstrated. This upper level limit is based upon EPA's 40
POTW Survey on levels of metals that should be discharged from a POTW with a properly
enforced pretreatment program and considering normal coincidental removals.

The comparison of the calculated limits with semi-annual report data indicated that the
potential exists for the effluent to exceed the water quality criteria for cyanide. Therefore, the
permit was originally drafted with an effluent limitation for cyanide.



Murfreesboro Sinking Creek STP (Rationale)
NPDES Permit TN0022586
Page R-5 of R-5

However, Murfreesboro has submitted data showing that monthly cyanide has either
measured less than the allowable limit during the four years from January 1997 through
December 2000 or that the questionable effluent concentrations have been greater than influent
concentrations. Suifide interference is suspected as causing this false appearance that cyanide
is being generated in the activated sludge process. The interference argument is also
supported by the fact that Murfreesboro has not had an industrial cyanide contributor in more
than 10 years. Therefore, the previously proposed limitation for cyanide is-now eliminated from
the permit. g

X. STREAM SURVEY

In response to field staff comment, Part [Il.G. of the penmt specifies chemtcal and
samplmg locations in terms of fixed geographical features on the river (bridges) rather than in
terms of river miles. “Upstream of the STP discharge” has been revised to read, "Upstream of
Blanton Road.” Because the West Fork of the Stones River has its own eco-region reference
site upstream of the STP, the location, “eco region reference site approved by Division
biologists”, has been revised to read, “Upstream in the riffle habitat in the vicinity of mile 32.3 at
Rock Springs Road®. With regards to the downstream sampling site, “downstream of the STP
discharge in the area of river mile 7.8-8.4" has been revised to read, "downstream at Shacklett
Road”.

In response to the comment by the Division’s Planning and Standards Section, the time
frame for the biological testing has been narrowed to March to May in order for the test results
to reflect impacts due to pollution rather than from the normal stresses associated with hot, dry
months of June through November.

X1 REFERENCE TO 40 CFR 503

Even though the permittee anticipates disposing of its wastewater treatment plant
sludge in a municipal solid waste landfill for the duration of this permit, reference to 40 CFR 503
~ will remain in the permit since the conditions for exemption from the monitoring and reporting
requirements are themselves contained in 40 CFR 503. Retaining the remainder of the
standard sludge language serves to remind the permittee of the responsibilities associated with
the option of land application of siudge.
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" “RATIONALE

Murfreesboro-Sinking Creek STP
NPDES PERMIT No. TN0022586
01/18/2001

_ - Permit Writer: Wade Murphy
I. DISCHARGER '

- NAME: Murfreesboro-Sinking Creek STP
REPRESENTATIVE: Joseph Kirchner
LOCATION: Murfreesboro, Rutherford County, Tennessee
PHONE NUMBER: (615) 848-3225
WATERSHED: Stones HUC: 5130203
WASTEWATER: Treated municipal wastewater from Outfail 001
" Discharge number: 001
Average design flow: 16.0 MGD
Industrial flow: Approximately 10% of average design flow
PRESENT TREATMENT: Oxidation ditch process with nitrification and denitrification
preceded by rotary drum screening and grit basins and
followed by tertiary filtration, ultraviolet disinfection and post
aeration. Sludge is dewatered inside rotary sludge presses
for subsequent landfill disposal. STP is designed to provide
effiuent suitable for irrigation and other non-potable uses as
an alternative to stream discharge.
STATUS: Reissuance with expanded treatment capacity

Il. RECEIVING WATERS

STREAM: West Fork of the Stones River at mile 10.5
LOW FLOW: 7Q110 (summer} = 0.2 MGD (0.3 CFS)
7Q10 (winter) = 5.7 MGD (8.9 CFS)
ESTABLISHED FROM: Regression equations; USGS Water-Resources investigation
Reports 86-4007 (winter) and 85-4191 (summer). USGS
Water-Resources Investigation Report 95-4293 Station
#03428200 data affected by WWTP effluent so not used.

CLASSIFICATION: Industrial water supply, fish and aquatic life, recreation, irrigation,

livestock watering and wildlife.

WATER QUALITY STATUS: The West Fork of the Stones River at mile 10.5 is
considered partially supportive of its designated use
classifications due to organic enrichment/low dissolved
oxygen from development impacts around Old Fort
Parkway and STP impacts per the 305(b) Report of
September 1998.

TIER DESIGNATION: Not evaluated at this time.
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Issued: 08/31/1993
Expires: 08/30/1998
MONTHLY AVERAGE MAXIMUM
| PARAMETERS CONCENTRATION (MG/L) | CONCENTRATION (MG/L)

CBODg ‘ ' 10 . )
NH3-N (May 1- Oct. 31) 2
NH;-N (Nov. 1- April 30) 5
Total Suspended Salids 30
Dissalved Oxygen 6.0 (daily minimum})
Total Chlorine Residual 0.02 (daily maximum)
Fecal Coliform (colonies/100ml) 200 1000,
Settleable Solids (ml/) 1.0 (daily maximum)
pH (standard units) 6.0-9.0 -
Flow {(MGD):

Influent Report Report

Effiuent Report Report
Whole Effluent Toxicity: :

96 hour LCxo 100% per sample

NOQEC 85% per sample
Metals & Toxics: :

Chromium, T 0.054

Copper, T Report

Cyanide, T 0.006

Lead, T 0.011

Zine, T Report

IV. DISCHARGE MONITORING REPORT (DMR) REVIEW

. The new STP initiated operation during the later part of January 2000, so an analysis of
DMR data through January 2000 is irrelevant to the new facility. Review of the Discharge
Monitoring Reports beginning in February 2000 shows that, after. an initial “start-up” period of
several months, the facility achieved the following effluent characteristics between May and
November 2000 (excluding October whose DMR was not readily available for review):

Parameter Range Avg.

(mg/) {mgh)
Dissolved Oxygen: 6.6-7.0 6.8
pH 6.3-8.0 (standard units
CBODs (mon. avg.) 1-2 2 :
CBOD; (daily max.) 24 3
NHs-N {mon. avg.) 0.1 01
NHs-N (daily max.) 0.1 0.1
TSS (mon. avg.) 1-3 2
TSS (daily max.) 3-33 12.5
CBODs % Removal 99% (monthly)
TSS % Removal 99% (monthiy)
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Y. PROPOSED EFFLUENT LIMITS & RATIONALE
MONTHLY AVERAGE
PARAMETERS CONCENTRATION, : RATIONALE
(MG/L)
CBOD; 5 Impaired stream permitting strategy
' Refer to A below
NH3z-N (May 1- Oct. 31} 1 Impaired stream permitting strategy
. ] Refer to A below
NH3-N (Nov. 1- April 30) 2.2 . Ammonia toxicity, Refer to B below
Total Suspended Solids 30 T.C.A. 1200-4-5-.03
Dissolved Oxygen 6.0 (daily minimum) D.Q. protection, Refer o A below
Tatal Chlorine Residual none U.V. disinfection
Nitrogen, Totai 5.0 Impaired stream permitting strategy
Refer ta C below
Nitrite plus nitrate Report Refer to C below
Kjeldah| Nitrogen, Total Report Refer to C below
Phosphorous, Total Report Refer to C below
Fecal Coliform (colonies/100ml) 200 T.C.A. 1200-4-3-.03
Settleable Solids (ml1) 1.0 (daily maximum) T.C.A, 1200-4-5-.03
pH (standard units) _ 6.0-9.0 T.C.A. 1200-4-3-.03
Flow (MGD):
Influent ~ Report Used to quantify pollutant load
Effluent Report Used to quantify pollutant icad
Whole Effluent Toxicity: :
IC,: (May 1 —Oct. 31) 99% per sample Refer to D below
1Ca¢ (Nov. 1 — Apr. 30) 74% per sampie Refer to D helow
Metals & Toxics: )
Cyanide _0.0049 Refer to E below

A. CBOD,, Ammonia, and D.O.

Because oxygen in the West Fork Stones River is impaired from organic enrichment, no
increase in biochemical oxygen demand or ammonia is allowed from an expanded discharge.
Because the treatment capacity is doubling, discharge concentrations in the previous permit are
haived to keep mass effluent limitations unchanged.

Streeter-Phelps modeling was performed at various conditions to consider allowable
organic loadings. For consideration only, planning limits were issued in 1993 for discharging
when stream flow to STP flow ratios were 3:1 and 5:1. At those theoretical ratios and higher
proposed effluent limitations, dissolved oxygen concentrations of 7.0 mg/l or more were
required in the effluent to result in an instream dissolved oxygen concentration that remains
above the required minimum of 5.0 mg/l. However, modeling shows that at the discharge
conditions proposed in this permit, an effluent concentration of 6.0 mg/ is sufficient to maintain
the minimum instream oxygen level.
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B. AMMONIA AS N
The State utilizes the EPA document, Ambient Water Quality Criteria for Ammonia —

DRecember 1999 and site-specific or assumed temperature and pH stream information to derive
an allowable instream protection value. A mass balance with plant and stream flows then
determines the monthly average permit limit. Reducing the ammonia limit of the prevrous
permit by half to keep the mass load on the impaired stream unchanged results in an ammonia
limit sufficient to avoid ammonia toxicity at summer conditions. However, the winter limit has to
be reduced slightly below half of the previous winter ammonia limit in order to prevent toxicity at
worse case winter flow conditions.

C. 303(d)LIST CONCERNS

The West Fork of the Stones River at mile 10.5 is partially supportive of its designated
use .classifications due to organic enrichment/ low dissolved oxygen per the 303(d) List of
September 1998. Nutrients from the STP may be contributing to the organic enrichment of the
receiving stream. Nitrogen is the limiting.nutrient in most stream segments downstream from
any STPs. Algae need nitrogen and phosphorous for growth and will continue to grow until one
is exhausted. Since phosphorous is readily available due to agriculture and urban runoff,
nitrogen Is almost immediately utilized by the algae. Phosphorous will remain unusable until
nitrogen is replenished. Algal growth will proceed at a rate that is controlled by the rate that
nitrogen is produced. Therefore, total phosphorous is monitored and total nitrogen is I:m:ted o
minimize the nutrient available for the growth of algae.

The effluent limit of 5.0 mg/l is based on proven de-nifrification treatment technology.
The mass load from this expanded STP with de-nitrification technology, discharging a total
nitrogen concentration of 5.0 mg/ or less, is less than the theoretical mass of total nitrogen
from an 8.0 MGD STP without de-nitrification. Influent total nitrogen normally ranges from 20 to
40 mg/l and approximately half of that is expected to be discharged in the effluent after partial
assimilation by the biomass. '

The effluent monitoring for various forms of nitrogen and phosphorous is designed to
characterize the discharge of nutrients into the West Fork of the Stones River at mile 10.5.
According to the 1998 305(b) Report, “a Total Maximum Daily Load (TMDL) is a study that
quantifies the amount of a pollutant in a stream, identifies the sources of the pollutant, and
recommends regulatory or other actions that may need to be taken in order to clean up the
stream”. Since municipal wastewater is a source of nutrients, results from the STP effiuent
characteristics in conjunction with non point source loadings (agriculture, urban runcff, storm.
sewers, and land development) will be analyzed in TMDLs. Composite sampling will be twice
per month for the life of this permit.

D. BIOMONITORING

The Division evaluates all dischargers for reasonable potential to exceed the narrative
water quality criterion, “no toxics in toxic amounts”. The Division has determined that for
POTWs with stream dilutions of less than 500 to 1, any of the following conditions
demonstrates reasonable potential to exceed this criterion.
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1. Toxicity is suspected or demonstrated.
2. A pretreatment program is required.
3. The design capacity of the facility is greater than 1.0 MGD.

Because the receiving stream affords little dilution of the STP effluent at worse case
flow conditions, the worse case flow condition allows aquatic life within the stream a long term,
or chronic, exposure to the effluent. In previous permitting strategy, the Division used the
- NOEC as the measure of chronic toxicity and coupled it with the requirement to estimate the

96-hour L.Cs, (acute toxicity) from the NOEC. However, LCss cannot be accurately calculated
“from the NOEC since the test requirements are different. Alternately, the IC.s test for chronic
toxicity is deemed equal to but statistically preferred to the NOEC because the ICy is not
readily affected by variability in the test data and it incorporates both mortality and chronic
effects. Therefore, the ICas chronic test is only required. Seasonal limits are aflowed for the
_seasonal flow variation. o

CHRONIC TOXICITY
Summer: (May 1 - October 31)

ICxs% = Design Flow * 1002 16.0 *100 > 99%
Low Flow + Design Flow - ' 0.2+ 16.0

- Winter: (November 1 - April 30)

IC25 % = Design Flow *100 2 16.0 *100 = 74%
' Low Flow + Design Flow 5.7+ 16.0
where:
0.2 = Low Flow - 7Q10 (MGD), summer
57 = Low Flow - 7Q10 (MGD), winter
16.0 = Design Flow Capacity (MGD)
ICs = Concentration causing 25% reduction in survival,

reproduction and growth of test organisms
E. METALS AND TOXICS -

Pass-through limitations for heavy metals and other toxic substances were recalculated
in the fall of 1999 as part of local pretreatment program changes made in association with this
16.0 MGD facility. That recaiculation uses the 3Q20 versus the 7Q10 flow. Because both the
3Q20 and 7Q10 are small relative to the proposed discharge flow, pass through numbers based
on the 7Q10 are within a probable margin of error associated with the 3Q20 flow. Therefore, .
local limits and water quality effluent limitations for metals will be based on the 3Q20 for this
reissuance of the permit.
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This POTW s required to implement/maintain a pretreatment program. More frequent
monitoring will be required in the permit if (a) the reported concentrations approach or exceed
calculated allowable values, (b} significant amounts of particular pollutants are present which
may impact the treatment process sludge character or the receiving stream, or (¢) minimum
information is lacking to accurately calculate water quality protection values, in which case
additional stream monitoring may also be required. ‘

For those parameters with an annual monitoring frequency: The annual monitoring
frequency will remain throughout the term of this permit. If monitoring for a particular poilutant
indicates that the pollutant is not present (i.e., consistently below detection level), then the
Division may drop the monitoring requirements in the relssued permit. ,

The following procedure is used to calculate the allowable instream concentratlons for
pass-through guudelmes and permit llmitatlons

1. The most recent background conditions of the receiving stream segment are
compiled This information includes:

3Q20 of receiving stream (1.35 MGD, USGS)

Calcium hardness (187 mg/l, ambient monitoring data)

Total suspended solids (22 mg/l, ambient monitoring data)

Background metals concentrations (Y2 water quality, ambient monitoring
data) )

Other dischargers impacting this segment (none)

Downstream water supplies, if applicable

* % % *

2. The chronic water quality criteria is converted from total recoverable metal at lab
conditions to dissolved lab conditions for the following metals: cadmium, copper, -
lead, nickel and zinc. Then transiators are used to convert the dissolved lab
conditions to total recoverable metal at ambient conditions.

3. The acute water quality criteria is converted from total recoverable metal at lab
conditions to dissoilved lab conditions for the following metals: cadmium, copper,
lead, nickel, zinc, silver and mercury. Then translators are used to convert the
dissolved lab conditions to total recoverable metal at ambient conditions for the
following metals: cadmium, copper, lead, nickel, silver and mercury.

4. The chronic criteria for Chromium (T) is given in the total recoverable form and is not
converted to a dissolved lab condition or to the total recoverable ambient condition.

5. A standard mass balance equation determines the total allowable c¢oncentration
{permit limit) for each pollutant. This equation also includes a percent stream
allocation of no more than 90%. :
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In some cases an "effluent limited” value is imposed. This upper level of allowable
. pollutant loading is established if (a) the calculated water quality value is greater than accepted
removal efficiency values, (b} the treatment facility is properly operated, and (c) full compliance
with the pretreatment program is demonstrated. This upper level limit is based upon EPA's 40
POTW Survey on levels of metals that should be discharged from a POTW with a properly
enforced pretreatment program and considering normal coincidental removals.

A summary of the semi-annual reports as well as discharge monitoring report data
indicates that the potential exists for the water quality criteria for cyanide to be exceeded.
Therefore, a water-quality based effluent limitation for cyanide is included as an effluent
limitation in this permit.

VI. OTHER REQUIREMENTS & CONDITIONS

A. GRADE 4 CERTIFIED WASTEWATER TREATMENT OPERATOR
'‘B. GRADE 2 COLLECTION SYSTEM CERTIFIED OPERATOR
C. PRETREATMENT PROGRAM

| The Murfreesboro-Sinking Creek STP has an approved pretreatment program. An
updated Industrial Waste Survey must be completed within 120 days of permit reissuance.

At least once each reporting period, ali permittees with approved pretreatment programs
are required to analyze the STP influent and effluent for the following pollutant parameters:
chromium, copper, lead, nickel, zinc, cadmium, mercury, total phenols, and cyanide. These
~ pollutants were selected because, historically, they are the ones that tend to be predominant in
industrial wastewaters. Other pollutants may be added to the list, as required.

During preparation of this permit, data from previous semiannual reports, as well as data
from previous Toxics Release Inventory (TRI) lists, were analyzed.- If any particular value of a
pollutant equals or exceeds 85% of the pass-through limit, or if the TRI list indicates what may
be a significant amount of other pollutants being discharged to the sewer system, the pollutant
was added to the list of those that are required to be sampled. Based on our review of the
semiannual reports and other documents, sampling for additional pollutants is not required at
this time.

D. MINIMUM PERCENT REMOVALS

The treatment facility is required to remove 85% of the CBOD; and TSS that enter the
facility on a monthly basis. This is part of the minimum requirement for all municipal treatment

facilities contained in Code of Federal Requlations 40 Part 133.102. The reasons stated by the
U.S.E.P.A. for these requirements are to achieve these two basic objectives:

(1) To encourage municipalities to correct excessive inflow and infiltration (1/1) problems
in their sanitary sewer systems, and
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(2) To help prevent intentional dilution of the influent wastewater as a means of meeting
permit limits.

The treatment facility is required to remove 40% of the CBOD; and TSS that enter the
facility on a daily basis. This percent removal will be calculated three times per week and
recorded on the Monthly Operation Report. The number of excursions less than 40% will be
reported on the Discharge Monitoring Report.

E. STREAM SURVEY

In addition to nutrient monitoring of the STP effluent, receiving stream data is necessary
to calibrate the computer model to be used in establishing a Total Maximum Daily Load of
oxygen demanding poliutants from both the Sinking Creek STP point source and nonpoint
sources to the Wast Fork of the Stones River. While EPA and/or the State of TN will collect
stream data characterizing numerous reaches of the river, this permit will require the permittee
to characterize the reach of the river most directly affected by the discharge. Sampling will
continue through the term of this permit from May 1, through October 31, of each year with
results submitted to the EAC-Nashville with the Monthly Operation Report.

F. PERMIT TERM

This permit is being reissued for 5 years in order to coordinate its reissuance with other
permits located within the Stones Watershed.

Vii. COMPLIANCE SCHEDULE SUMMARY

Section _ Description

I D1 Discharge Monitoring Reports, monthly
1. D4 Operational reports, monthly
1. D5 Bypassand Overflow Summary Report, monthly
il B Industrial Waste Survey, within 120 days of the effective permit date
. C  Sludge analysis must be submitted by February 19" of each calendar
year
D Biomonitoring Report, quarterly beginning within 90 days of the effective .
permit date
G Chemical and biclogical survey of river, May 1 — October 31, of each year
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Publish annually, pursuant to 40 CFR 403.8 (f)(2)(vii), a list of industrial users
that have significantly violated pretreatment requirements and standards dunng
the previous twelve-month period.

Maintain an adequate revenue structure for continued operatzon of the
pretreatment program.

Update its Industrial Waste Survey at least once every five years. Results of this
update shall be submitted to the Division of Water Pollution Control,
Pretreatment Section within 120 days of the effective date of this permit.

2. The permittee shall enforce 40 CFR 403.5, "prohibited discharges". Polilutants
introduced into the POTW by a non-domestic source shall not pass through the
POTW or interfere with the operation or performance of the works. These general
prohibitions and the specific prohibitions in this section apply to all non-domestic
sources introducing pollutants into the POTW whether the source is subject to other
Nationa! Pretreatment Standards or any State or Iocal Pretreatment Requirements.

Specific prohibitions. Under no circumstances shall the perrmttee a\low introduction
of the following wastes in the waste treatment system:

a.

b.

Poliutants which create a fire or explosion hazard in the POTW;

Pollutants which will cause corrosive structural damage to the treatment works,
but in no case discharges with pH less than 5.0 unless the system is specifically
designed to accept such discharges.

Solid or viscous pollutants in amounts which will cause obstruction to the flow in
the treatment system resulting in interference.

Any pollutant, including oxygen demanding pollutants (BOD, etc.) released in a
discharge at a flow rate and/or poliutant concentration which will cause

" interference with the treatment works.

Heat in amounts which will inhibit biclogical activity in the treatment works
resulting in interference, but in no case heat in such quantities that the
temperature at the treatment works exceeds 40°C (104°F) uniess the works are

designed to accommodate such heat. '

Any priority pollutant in amounts that wnll contaminate the treatment works
sludge.

Petroleum cil, nonbiodegradable cutting oil, or products of mineral oil origin in
amounts that will cause interference or pass through;

Pollutants which result in the presence of toxic gases, vapors of fumes within the
POTW in a quantity that may cause acute worker health and safety problems;



APPENDIX B

DISCHARGE MONITORING REPORTS (DMRs)

1994-2001
(Includes selected data from 1987-1993)



MURFREESBORO WATER & SEWER DEPARTMENT
PLANT PERFORMANCE 1999-2001

1/7/02
EFFLUENT % OF | EFFLUENT % OF | EFFLUENT % OF | EFFLUENT | % OF | EFFLUENT | %OF | EFFLUENT | %OF
DATE BOD (mg/L) | PERMIT | BOD(Ibs/d) | PERMIT | TSS (mg/L) | PERMIT | TSS (Ibs/d) | PERMIT | NH4 (mg/L) | PERMIT | NH4 (Ibs/d) | PERMIT
Jan-09 53 530 BI23 509 53 710 8123 203 B 382 1083 368
Feb-99 76 760 7143 31T 79 163 y.VP! 110 10 755 901 306
Mar-99 54 540 5404 205 51 170 5104 128 g 364 801 772
Apr-99 35 350 2473 182 0 133 7769 59 12 545 831 783
May-99 3T 520 7279 337 75 150 3265 82 17 1700 1233 927
Jun-99 19 330 1204 181 36 120 2782 57 9 19500 1204 905
Jul-99 77 540 2117 317 35 117 2748 59 g 800 527 77
Aug-99 8 160 a77% 71 24 80 1421 36 3 320 189 142
Sep-99 10 200 500 30 73 77 1381 35 3 250 150 113
Oct-99 18 360 1141 171 35 117 2718 55 1 1090 591 519
Nov-99 71 210 13874 104 29 97 1911 a3 13 509 833 300
Dec-99 73 230 1688 127 31 103 2275 57 9 718 575 230
Jan-00 78 280 2055 154 32 107 7349 59 9 391 531 715
Feb-00 73 730 1937 45 ! a7 1179 29 16 709 1314 47
Mar-00 5 50 580 y.v} 3 20 580 15 2 545 1374 767
Apr-00 7 a0 504 38 3 20 756 9 1 500 1385 71
May-00 P a0 80 27 T 3 30 2 2 240 216 163
Jun-00 pJ a0 135 20 7 7 135 3 0 10 7 5
Jul-00 il 20 76 11 ) 7 152 7 0 10 8 5
Aug-00 pJ a0 137 21 3 10 205 5 0 10 7 5
Sep-00 2 a0 148 22 T 3 77 2 0 10 7 5
Oct-00 pJ a0 178 9 T 3 54 2 0 10 3 5
Nov-00 ) 20 55 12 3 10 733 5 0 5 8 3
Dec-00 pJ 20 182 4 T 3 91 2 T 27 55 19
Jan-01 T 0 93 7 T 3 93 2 T 23 a7 16
Feb-01 2 20 277 21 T 3 138 3 0 g 78 9
Mar-01 pJ 20 205 15 7 7 205 5 0 g 21 7
Apr-01 2 20 163 12 T 3 82 2 0 5 8 3
May-01 T 20 73 11 T 3 73 2 0 0 7 5
Jun-01 2 a0 155 23 T 3 78 2 0 10 8 5
Jul-01 T 20 78 12 T 3 78 2 0 0 8 5
Aug-01 2 a0 155 23 T 2 a7 T 0 10 8 5
Sep-01 T 20 78 12 T 3 78 2 0 20 16 12
Oct-01 pJ a0 175 76 T q 96 2 0 10 3 7
Nov-01 il 0 79 3 T q 103 3 0 5 8 3
T799-12799
AVG 30 390 7579 247 38 128 3159 79 10 736 772 03
MAX 53 630 8123 609 63 210 8123 203 9 1500 1233 927
MIN B 160 77 7T 73 77 38T 35 3 750 50 I3
I 2/00-11/0TF
AVG P 30 179 19 ) 6 164 7 0 11 15 7
MAX 5 50 580 y.v} 3 20 756 9 T 27 55 15
MIN 1 10 (s [ 1 2 a4/ 1 [0] o [ 3

** The period of 1/01 through 2/01 is excluded fromthe Average/ Max/ Min calculations. The values are not representative due to the amount of time it took for
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Influent BOD Concentration Data
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Effluent BOD Concentration Data
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Effluent BOD Concentration Data
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APPENDIX C

CURRENT OPERATING BUDGET FOR THE SINKING
CREEK WASTEWATER TREATMENT PLANT
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APPENDIX D

MINUTES FROM PUBLIC HEARING
ON MARCH 12, 2002



MINUTES
MURFREESBORO WATER AND SEWER BOARD
MARCH 12, 2002

The Murfreesboro Water and Sewer Board met on March 12, 2002 in the conference
room at the Operations and Maintenance Facility at 1725 South Church Street. Present at the
meeting were Board members: Clay Beach, Gary Brown, Al Carter, Tim Durham, Toby Gilley,
Andrea Loughry and Don Moser. Also present were Gene Casto, Joe Kirchner, Valerie Smith,
Bobby Worthington, Terry Taylor, Susan McGannon, Kenny Diehl, Mike Bernard, Doug
Demosi, Ronnie Blanton, John Callow with DNJ and members of the public.

A motion was made by Mr. Brown and seconded by Mr. Gilley to elect Ms. Valerie
Smith to the position of Secretary for the Board.

The motion carried by the following vote:

Mr. Beach — Aye
Mr. Brown — Aye
Dr. Carter — Aye
Mr. Durham — Aye
Mr. Gilley — Aye
Ms. Loughry — Aye
Mr. Moser — Aye

The minutes of the February 5, 2002 meeting were presented for corrections and/or
deletions. Ms. Susan McGannon made a request for correction, adding the grease trap policy to
the minutes, prior to the meeting and revised minutes were handed out to the board members. A
motion was made by Mr. Durham and seconded by Mr. Beach to approve the minutes as
corrected.

The motion carried by the following vote:

Mr. Brown — Aye
Mr. Beach - Aye
Dr. Carter — Aye
Mr. Durham — Aye
Mr. Gilley — Aye
Ms. Loughry — Aye
Mr. Moser — Aye

Next, the Board conducted a public hearing regarding the Murfreesboro Wastewater
Facilities Plan, 2002 Revision. The minutes of this hearing were transcribed by: Marilyn Gorski,

CCR #0174 and are as follows:



Mr. Kenny Diehl
Mr. Richard Baines
Mr. Paul Diamond
Mr. Steve Schroeder
Mr. Mike Lenton
Mr. Gary Farley

Mr. Edgar Arnold
Ms. Susan Parsons
Ms. Lenore Diamond

Mr. Paul Martin
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MR. MOSER: Good evening, I'm Don Moser, chairman of the Murfreesboro Water and
Sewer Board. We are pleased to have you with us this evening.

Is everybody signed in? We've got a sheet up back there that if you haven't, we would
like for you to sign in, please.

At this time, [ would like to call the meeting to order. The first thing on the agenda, we
need a new secretary. And we have Valerie Smith down here who has been acting as our
secretary, but we need to officially appoint her as secretary, and we need a motion.

(Motion was made and seconded.)

MR. MOSER: Would you please call the roll, please?

(The roll was called and all members answered aye.)

MR. MOSER: Thank you. Now we officially have a secretary.

The next thing on the agenda is to consider the minutes of the February 5, 2002, meeting.

MR. KIRCHNER: I did lay a corrected copy in front of you. On Page 3 in green, you'll
see we added where we insert there a copy of the grease trap policy. So it's included in the
minutes.

MR. MOSER: On Page 3 right above where it says "security", we did insert the grease
trap policy as a part of this. Motion and seconds to approve the minutes.

(Motion to approve the minutes was made and seconded, and all members answered aye.)

MR. MOSER: At this time, we would like to now start our meeting, our 201 waste
facilities plan, and I would like to introduce to you Mr. Kenny Diehl with the firm of Smith,
Seckman, and Reid.

MR. DIEHL: Thank you, Mr. Moser. What we're going to do tonight is I'm going to
start out by reading a narrative statement. Copies are available. This is some of the things that
need to be done for us to follow the rules of the public hearing.

Then I will be making a power point presentation which will be the recommended plan
from the 201 facilities plan that the department has been looking at.

Finally, we will take questions from anyone of you or statements that you want it make.
We would respectfully ask that you wait until the end for questions. We've provided index cards
back here on the table so that you can write down your questions so that you won't forget them.
And if you would, please, put your name on the index cards so we can attribute them to the right
person. We would appreciate it.

To begin with the narrative statement, the purpose of this hearing is to give information
and solicit public comment -- excuse me. I'm at that age where I have to change out -- on the city

of Murfreesboro's 2002 update to its 201 facilities plan.



The existing 201 facilities plan was completed in 1992 and included an area
encompassing approximately 180 square miles within Rutherford County.

The 1101 regional growth boundary, i.e., the urban growth boundary or UGB, expanded
the planning area for the city of Murfreesboro to approximately 205 square miles.

For the purposes of the 201 facilities plan update of 2002, the planning area includes all
of the UGB. In addition, areas contiguous to the UGB that drain naturally into the UGB are
included in the revised planning area.

The planning area is generally boarded by the Wilson County line to the north, by the
Smyrna UGB to the west, by State Highway 269 to the south, and by Murfreesboro UGB lying to
the east.

Exhibit 5.1 which is right here of the facilities plan update delineates the planning
boundary, and you're welcome to look at it at your leisure. A copy of this exhibit is on display
here and is on display in the written document.

The planning area includes all of Overall Creek, Puckett Creek, Lytle Creek, Sinking
Creek, and Bushman Creek drainage basins.

In addition, portions of the west fork of the Stones River, middle fork of the Stones
River, east fork of the Stones River, Stewart Creek, and Fall Creek drainage basins are contained
within the planning area.

The Murfreesboro Water and Sewer Department is responsible for wastewater collection,
treatment, and disposal for the city of Murfreesboro, Tennessee.

The city's existing collection system is divided into several sanitary districts. Wastewater
is conveyed to the Sinking Creek wastewater treatment plant for treatment and disposal.

The city is faced with short, intermediate, and long-term needs in regard to its wastewater
facilities. Existing issues and future growth in the planning area will require an addition,
collection system improvements, and increased treatment plant capacity.

This facilities plan update recommends the short-, medium-, and long-term wastewater
system improvements necessary to serve the city of Murfreesboro in the planning area.

The facilities plan update estimates the construction cost of each of the proposed
improvements individually. The construction may be funded in whole or in part under the State
of Tennessee revolving loan program.

The scheduled construction for the recommended projects is subject to the rate of growth
in the planning area and funding availability.

It is also anticipated that this plan will be updated every five to ten years depending on

actual growth rates within the planning area.



This facilities plan update was prepared in accordance with Section 201 of the Federal
Water Pollution Control Act Amendments of 1972. The recommended improvements in this plan
are intended to provide a cost-effective, environmentally sound, and implementable approach to
providing wastewater service to the present and future needs of the proposed service area.

With that, then, we'll go into the presentation. The first thing I want to do is give you an
over-view of the plan itself.

The first facilities plan for the city of Murfreesboro was prepared in 1974. It was updated
in 1986 and also updated in 1992, and then this update comes ten years after the '92 update and is
officially the 2002 update.

We have a number of source materials that are listed in the document. We've reviewed
virtually every planning document that has been available for this area for sources on the report.

The report is divided into two volumes. Volume 1 deals with the collection system.
Volume 2 talks about the treatment and disposal systems.

So I want to move into an explanation of the issues regarding the collection system which
is contained in Volume 1.

Murfreesboro and the service area have had a great deal of growth, as most of you are
probably aware. The population of Rutherford County increased 53.2 percent in the last census.

The second issue that needed to be addressed was the expanded service area. Rutherford
County has approximately 620 square miles. Murfreesboro itself is approximately 42 square
miles.

In the 1992 edition of the 201, the planning area was 180 square miles; and as I
mentioned in the narrative, it now includes the UGB which is about 205 and then the areas that
are contiguous to the UGB that drain to the UGB naturally which includes another 27 square
miles. So the total in the planning area is approximately 232 square miles.

There are aging facilities that needed to be addressed. The Sinking Creek interceptor, for
instance, has been in service for 33 years. The Stones River interceptor has been in service for 28
years.

There are capacity limitations that needed to be addressed. There are certain bottlenecks
within the system where the sewage does not flow in an adequate manner.

There are infiltration in-flow issues. According to the information that we have been able
to gather, infiltration in-flow runs as high as 3.8 times the average daily flow in the system.

Finally, the regulatory issues and specifically the CMOM, the capacity, management,
operation, and maintenance, issue which is a forthcoming regulation has been issued in

preliminary form but is expected by the end of this year to eliminate all sanitary sewer overflows



from systems as early as 2011.

Let's talk a minute about the future needs. The planning period is 20 years, which means
that we're looking at the 2022. According to the latest land use plans for Murfreesboro — and
these have come from the planning department -- we've reviewed both the Blackman and Salem-
Barfield as well as additional information from the planning office in preparing the land use
estimates.

Population forecast is contained in the report in Pages 37 through 41. As you are
probably aware, the city had 68,816 residents in the 2000 census. Which you may not be aware
of, in the existing UGB, the population is 112,343.

By 2022, the city is expected to have 134,300 residents, and the UGB 193,200 residents.
These are the information that we've gotten from the planning department.

General recommendations in regard to the collection system are as follows: We have
divided them into short, medium, and long-term improvements.

The short improvements are expected to be initiated within one to five years, the
medium-term improvements within five to fifteen years, and the long-range, fifteen plus years.

The monitoring program which the city undertook about ten years ago has been very
helpful in trying to determine where flows are coming from and how much flow is coming from
each area.

The city department has 12 permanent flow monitors in the system. We have
recommended that they add three to that. In addition to that, that they have one temporary
monitor available for each of the permanent monitors so that we can further classify where
wastewater issues are coming from.

The CMOM issue that I talked about moments ago is something that is integral to the
department's program today. Most of the components of the CMOM program are already under
way. And what we're recommending as part of the general recommendations is that the
department fully implement the CMOM program as will be required under the Federal
regulations.

We talked about design criteria. Sewer pipes are not designed to flow full. They are
designed to flow at 70 percent capacity. That allows the pipe to have extra capacity for that
infiltration in-flow which may get into the system. And the idea is to build the sewer pipes big
enough to keep all the wastewater in the pipes.

Regulations and codes: We talked to the department and believe that it would be
advisable for codes to require that owners of lateral sewers, that being the house connection from

basically the roadway to the house, maintain their pipe because they are often the source of some



or much of the II problems that inhabit the system.

Finally, under general recommendations, is that there be a five-year update cycle rather
than a ten-year update cycle, that these documents be updated every five years.

The proposed short-term improvements includes ten projects. The estimated project costs
are a little over -- almost 41 million.

Five projects have already been initiated by the department. I might show Table 1.1
shows all of those projects. As you can see, there's the Sinking Creek relief sewer which is
planned. That's the lower portion of the sewer from where the VA sewer connects into the
existing Sinking Creek and runs into the plant.

The Bushman Creek relief sewer also known as the DeJarnette Lane pump station which
is in design now and will be advertised for bids in the next month or so.

Miscellaneous abandonment of the pump station Number 15, southwest relief sewer,
Phase 1; the Elam Road/Buchanan Road sewer which is under design; the Salem-Barfield sewer,
Phase 1, which is under design; Puckett Creek interceptor, Phase 1, which is planned; the
Bradyville Road replacement sewer, which is planned; miscellaneous projects in the Cherry Lane
area; and the medical center parkway project which is currently under design.

The total is right at 41 million dollars. Of that total, $22,500,000 is currently not under
design.

The proposed medium-term improvements are 18 projects, estimated cost of
$90,858,820. Table 1.2 shows these projects.

Without going into every one of them, it's additional work in the Cherry Lane area, a
relief sewer for the VA, improvements to the Sinking Creek sewer, Phases 2 and 3, northeast
relief sewer, Bushman Creek relief sewer Phase 2, Bradyville Road relief sewer, Lytle Creek
Phase 1 and 2, Overall Creek interceptor Phase 1, Puckett Creek Phase 2 and 3, some
miscellaneous projects, Stones River relief sewer which I'll come back to in a moment, southwest
relief Phase 2, Salem-Barfield Phases 2 and 3, and US 41 State Route 840 sewer.

I said I would come back to that project known as the Stones River relief sewer. When |
was talking earlier about bottlenecks in the system, one of the potential bottlenecks that we have
is at the screw lift station near the golf course.

The screw lift station has a certain capacity, and we are projecting that we will exceed
that capacity during this planning period.

And what we have planned to do under the medium-term improvements is to provide a
new sewer which will off-load some of the increased capacity to that screw lift station and bypass

the screw lift station to take the flow directly to the plant.



The long-range improvements which are proposed are ten projects, estimated
construction cost, $62,516,220. They're listed in Table 1.3.

The northern collection system is the largest one, the east fork collection system being
the second. And the others are the Walter Hill collection system, the Sulphur Springs Road
collection system, Lytle Creek Phase 3, Salem-Barfield Phase 4, Puckett Creek Phases 4 and 5,
Overall Creek Phase 3, and the Stewart Creek collection system.

So those are the improvements that are recommended under the plan, both short, medium,
and long term for the collection system.

The next thing I want to talk about is Volume 2 of the report which deals with the
treatment plant. The issues that face us regarding the treatment system are very similar to the
ones that we had in the collection system, growing population. We're going from 68,816 to,
according to the planning department, 134,300 in the planning period.

The expanded service area which I've talked about before, increased waste strength. In
1992, the five day BOD and the total suspended solids averaged about 200 milligrams per liter.

The plant, the Sinking Creek wastewater treatment plant, was designed with those
parameters in mind. Those numbers have been steadily climbing, and today are over 250
milligrams per liter per day, and in some cases for some months as high as 300 milligrams per
liter per day.

The effluent disposal issues: The permit, which was issued in August of 2001 became
effective in October of 2001, grants the city of Murfreesboro capacity of 16 million gallons per
day that they can discharge into the west fork of the Stones River.

When the new permit was issued, it doubled the amount of flow that could be discharged.
At the same time, it did not increase the mass loading discharge limits at all. So what it
effectively did was cut in half the mass loading limits on a per unit basis that could be discharged.

Future disposal, we believe, will require us to look at alternatives other than the west fork
of the Stones River, and we will discuss this more later. But the future disposal, we'll look at land
application and reuse.

Another issue is the regulatory issues which are ongoing. There are proposed new
nutrient limits for phosphorus and nitrogen which will materially affect the treatment plant and
will necessitate us making some changes in the long run in order to meet those limits.

Also, you may be aware that there is a TNDL study underway now by the State which
may further shed light on what the capability is of the receiving stream, that being the west fork
of the Stones River.

The next issue, going from the current issues, is the future needs. We need to increase



the hydraulic capacity. We've recommended that by sometime in the neighborhood of 2007, that
the capacity be expanded 8 million gallons a day from 16 to 24 million gallons a day; that the
increased BOD suspended solids treatment capacity be expanded from a current 26,000 pounds
per day up to about 60,000 pounds per day.

We are making plans to design the plant and to retrofit the existing plant so that it will be
capable of treating waste streams in the neighborhood of 300 milligrams per liter BOD and
suspended solids.

We're looking at adding a phosphorus removal unit, an anaerobic unit, ahead of the main
treatment system and also modifying the existing sand filters by adding methanol to cut down on
the nitrogen.

As far as biosolids, we're going to need to have more capacity for that. We've made some
recommendations for the on-site handling. We will retrofit some existing units, build some new
units, and add to our existing filter capacity at the biosolids building.

Finally, the effluent reuse or effluent disposal options, we believe that anything over 16
MGD that the plant produces will have to be either land applied or effectively reused.

Treatment options we looked at which we believe were viable for the city to consider:
One was to expand the Sinking Creek wastewater treatment plant to 24 MGD and pump the
effluent to the Cumberland River for disposal.

Second was to expand the Sinking Creek wastewater treatment plant and pump the
effluent to the Percy Priest reservoir using a deep discharge within the reservoir.

Thirdly, was to expand the plant and pump into a reuse system.

Fourth, to provide advanced treatment at the Sinking Creek wastewater treatment plant.

And finally, to build a new plant in the southern sector of the city.

After reviewing all of those, the one that required the least amount of capital and the one
that had the lowest present work cost was this option, which is the Phase 4 expansion of the
Sinking Creek wastewater plant.

It will include modifications to the pump station, to the head works, adding the
phosphorus removal unit as I talked about before, a new extended aeration basin and
modifications to the existing ones, a new clarifier, a new filter building, methanol storage and
feed for the filters, additions to the existing ultraviolet disinfection system, and a revised handling
and de-watering system for the biosolids. This expansion is slated to be AMGD.

Looking at the next -- for the reuse land application system, we've recommended that in
the short-term, that the department, the city, initiate what we have termed Phase 1N Phase 1
South. They're shown on this exhibit here.



Phase 1N comes out of the existing plant site and runs over towards the VA site.

Phase 1 South connects into an existing reuse line that's already in place and runs over
towards Thompson Lane to the proposed medical center site and over towards Old Fort Golf
Course.

There are regulatory issues and code issues which will need to be addressed. We're
looking at a time line of having this on line in the neighborhood of probably 2003 now, but
initiating sometime this year.

The estimated construction cost for this first phase is 8.87 million, and that does not
include land cost.

I should say also on this exhibit that we have shown certain areas that have been
identified and have been asking for potential purified, repurified water to be brought to their sites
for their use for irrigation purposes, and then two dedicated land application sites that have also
been considered.

Phase 5 of the Sinking Creek wastewater treatment plant is proposed in a time line that is
unclear at this point. That's why you see it in the neighborhood of 2017 to 2027. A lot of it
depends on how fast the service area population grows how much demand there is for sewer, how
much solids that we receive from the waste stream.

The estimated cost of Phase 5 -- and these are present worth dollars -- is 18.2 million.

In summary, this plan is meant to be proactive versus reactive. In 1992 when the update
was done, it was in a reactive basis because the city had been having some trouble with the
wastewater treatment plant that needed to be addressed.

This is a proactive stance to try to keep ahead of the curve, to try to keep the wastewater
in the sewer lines which is required under the Federal government laws, and also to provide the
adequate treatment capacity.

We believe this should be a living document rather than a static document, that it should
change as conditions change. And that's why we've recommended that there be at least five-year
updates.

As far as acknowledgments, there's a long list of acknowledgments. And at the risk of
missing somebody, I won't go over them here. But everyone in the department and Joseph
Aydelott and the city and the city manager's office as well as John Davis with the Rutherford
County Regional Planning Commission have been very helpful and very forthcoming with
information that has been beneficial to putting together a report.

So that's the short of it. And we're ready to entertain questions at this point.

MR. MOSER: Has anyone got a question they would like to ask?



MR. KIRCHNER: If you do have a question, if you would come up to the mike here,
state your name and your question, and then we'll try to answer those.

If we don't have answers this evening, we'll get back with you on those. Some of them
may be more in depth or whatever. But we'll certainly try to answer any questions that may come
about.

If you think of something after the meeting, please get them to me. We'll try to make
every effort to answer questions that you might have.

And like we said, it's a living document. Come by my office any time, and my staff and I
are more than happy to sit down and talk about issues.

MR. BAINES: Mr. Kirchner and members of the Board, my name is Richard Baines. 1
live at 1319 Parkview Terrace in the city. And I appreciate the opportunity to speak this evening.

This is a subject that I've harassed Mr. Kirchner on for a long time, getting this
information. And I want to compliment Mr. Diehl and his organization on an excellent
presentation. It's one that -- it's readable for an average person like myself. There's a lot of
technical data in it, and they've presented it in a very readable fashion.

However, one of my questions pertained to the actual size of the planning area. The way
the report was written, at least Volume 1, it was a little bit ambiguous as to what that area
encompassed. And Mr. Diehl has straightened that out, except for one statement which is on
Page 65.

And I'm quoting, (as read) In addition, the planning area includes certain drainage basins
which are contiguous to the UGB and drain naturally into the UGB.

And it alludes to this area being -- the UGB being an area of influence for the whole
planning area. And the inference in there is that the UGB is like a catalyst that allows expansion
that would be the catalyst exactly for expansion beyond its own boundaries.

In my opinion, this would be a blatant disregard for the spirit of the law, this so-called
tiny town law, which was intended to limit the municipality's area of influence rather than expand
it.

Topic Number 2, quoting from Page 39, (as read) Present policy requires that any
development requesting sewer service must also request annexation before the Murfreesboro
Water and Sewer Department will provide water and sewer service to the development.

To me, it appears that in order to circumvent its own code, the city has chosen to
establish sewer assessment districts. And I'm wondering what will be the rule for the planning
area that we're speaking of tonight? Will it be annexation or sewer assessment districts?

Because we've got -- seemingly, we've got two options. My personal opinion is that the



sewer assessment districts are not legal as long as the annexation code is on the books in its
present form.

And I don't know if you're prepared to answer that question.

MR. KIRCHNER: What was the question again?

MR. BAINES: The question was, what is the plan for this expanded area, this area in red
beyond the UGB or in the UGB? Are these going to be sewer assessment districts? Are they
going to be annexed under the code?

MR. KIRCHNER: To answer your first question, as far as the area, it's defined real
descriptively on this illustration 5.1.

You have your planning area in red that we have for our 201 plan. You see there. The
UGB is the shaded light yellow area. Then everything you see in between is what is outside of
the UGB but in our planning area.

So the majority of it is the middle fork basin. There's a little bit to the west here in the
Stewarts Creek basin, and most everything else lies within that.

Sewer doesn't have -- or natural flow through these basins is not dictated by a political
boundary. It's prudent on us to plan for those areas beyond the 20-year, and that's what this thing
did.

So we looked at that as far as planning. Now, when that's going to be out there, of
course, one of it is the Buchanan sewer that had a catalyst to go out there. So we reacted to that.

This area to the Stewarts Ferry area, there's not really anything that's been, you know,
brought to the forefront on it. But you never know when something will be there.

But we thought it prudent to look at those areas so that we could make sure that the plant
capacity was there and plan for those things.

Now, whether the -- what will be the norm? There won't be a norm as far as an
assessment district or annexation. That's going to be done on a case-by-case basis. You've got to
look at the project, is basically what we have done.

If there's a large area, we've normally looked at as an assessment district. The reason
from that is that we've heard loud and clear from a lot of people that growth ought to pay for
itself. So we've tried to get through the assessment districts for those that are using it and
expanding, that they would pay for that system.

Now, the code requires owners in that area to request annexation. And the planning
commission would -- the city planning commission would consider those requests on their own
merits.

It doesn't mean that they will have to be annexed. It would depend on how efficiently



and how well the city could provide other services.

So I think as to whether it would be annexed or not, it would not be a question whether
sewer is going to be provided or not. It's going to be a question of what other services could be
effectively provided to those areas.

An area could be sewered outside of the city limits, but there are some stipulations
required of that. If they do develop something outside the city on sewer, then they're required to
construct within that subdivision per our regulations. So it's going to have curb and gutter, it's
going to have storm drainage, it's going to have sanitary sewer, those type things. It's going to
have the fire protection.

So it can go outside the city. Whether it's going to be annexed or not is going to be
something that will be studied by the planning commission in its due diligence, will look at
whether annexation is the thing to do or not to do.

MR. BAINES: I think my question is, this is kind of like a chicken and egg thing. What
comes first, the sewer or the request?

MR. KIRCHNER: The request for --

MR. BAINES: The code says -- and I may be wrong -- but I think the code says direct
request for annexation must proceed request for sewer before the board will act on it.

MR. KIRCHNER: No, I believe they go concurrent, that the owner has to request
annexation. And as in the whole purpose of the contract that's stated in there of stipulations, it
said they could continue on with their planning and things in their project while it's being
considered for annexation.

Then at that point, it would be up or down on the annexation. If it's down, it would be
under a contract with the city. It would be provided sewer service. Ifit's decided to annex it,
then they would move forward with the annexation.

MR. BAINES: Okay.

MR. DIEHL: Mr. Baines asked a real good question. Number one, in regard to the
comment regarding the areas outside of the UGB which drain into the UGB. One of the things
that I didn't make clear is the effort on the environmental protection agency's part to go to a water
shed approach in taking care of the pollution within a given water shed.

So part of the reasoning behind us going outside of that political boundary was to look at
the water shed, because the city is doing a pretty major study right now in regard to water shed
management that's outside of this report. But those portions of the water shed that are within the
city limits, they have to clean up.

And so part of the reasoning in looking at this in this manner was to hopefully help keep



any pollutants from getting into the water shed before they got in.

So it's really trying to look at the water shed as a whole. I didn't make that clear the first
time.

MR. BAINES: I'm glad you brought that topic up because it was topic Number 3 on my
list.

Storm water run-off upstream from Murfreesboro has been a major contributing factor to
the problem at the wastewater treatment facility. Correct? That came from your company. That
was quoted, and I think it was even said, The major problems are upstream from Murfreesboro. I
would have to dig up the document but --

MR. DIEHL: We're not doing that study, but let me tell you what [ know. The State
maintains what is known as a 303-D list as required by the environmental protection agency.
And west fork of the Stones River and the middle fork of the Stones River are both contained on
that 303-D list.

They're on the 303-D list for non-point source pollutions, not for point source. So what
that says or what the State is saying is that the reason that the streams are on the 303-D list are not
because of the wastewater treatment plant itself. It's because of conditions upstream of the
wastewater treatment plant coming from farm land run-off, from run-off from other places that
are getting into the stream.

So again, it's within the water shed. Does that clarify what you were asking?

MR. BAINES: I already knew that.

MR. DIEHL: Okay.

MR. BAINES: Because you did not get into that much detail in your report -- like you
said, that's not your balliwick. It's not even the water and sewer. It's a city engineering project.

But it's kind of a Catch 22 situation. It's like taking a problem out of one pocket and
putting it into another because development is part of this. When an area is developed, the run-
off has to be not only controlled, but it has to be treated. It's going to have to be treated.

The NPDS regulations and the 201 regulations that we're talking about tonight are
separate legal issues. But they're nevertheless technically joined at the hip. Would you agree
with that?

When you run a sewer -- and that is topic Number 4, population density as it relates to
sewer service. And I'm quoting Mr. Aydelott in the Daily News Journal in an article, (as read)
Annexations are usually requested to take advantage of sanitary sewer. Sewer tends to raise
property values and provide more convenience and provide more housing density.

And therein lies the problems, not controlling not only growth but it's controlling density



because that's where the problems come in. The housing -- the density, the number of units in a
given area, impacts both the sewer system and the storm water run-off.

We frequently here the often repeated mantra, Growth is inevitable. And this is true.

Just as often, we hear those who ask that growth be controlled labeled as being anti-growth. And
I can assure you that [ am not anti-growth.

When I speak of controlled growth, I'm referring to controlled density. It's the population
density of an area that puts the overload on schools, infrastructure, and services.

Again, | repeat that the one service that impacts population density more than any other is
sanitary sewers. There could be a lot of things impact growth, but the one that impacts density is
sanitary sewers because you can change your zoning to, as you well know inside the city, from 15
to 12 to 10 to whatever when you have sewers. Without sewers, you cannot do that.

It's a genie that when let out of the bottle can create more problems than it solves. So
who should be in charge of the bottle and who should make the decisions as to when to let the
genie out? The governing entity or developers?

In today's world, indications are that it is the latter. The officials elected by the people
inside this planning area can be stripped of their ability to represent the wishes of those who
elected them by the actions of this board and the city council.

Topic Number 5 --

MR. KIRCHNER: Before you leave that topic, just to make sure we clarify some things,
the city is -- a lot of these things cross departmental lines. And the city is making every effort to,
I think, look at these areas.

Case in point is that the Blackman study area that was done when the school was initiated
and the Overall Creek sewer, the city initiated a study that included a citizens advisory group,
people that lived in that area, to look at these things as far as the density and how they would like
to see it developed.

And that is, you know, what you're talking about, letting those in those areas plan on
those things.

In addition to that, they also undertook this Salem Highway study area. So those are two
studies that have been undertaken. And the efforts in what you're talking about is to look at those
densities. They look at -- you know, we don't want all multi-family. We don't want all, you
know, commercial in an area. But they look to try to balance those things.

And those two particular studies, I think, the citizens in that area had a voice and they had
every opportunity to come and comment on those plans.

So I think that's what you're going to see is the norm in the future when we have these



larger areas, that we'll start seeing more of these plans that will be developed jointly with the
county planning commission and the city planning commission, because there was much
discussion on both sides of those areas because much of those areas right now are in the county.

MR. BAINES: That's good, and I agree with you. That's the way it should be driven.

At the other end of the spectrum, you'll see the confusion out at the Buchanan exit, that
proposed area. If that area were treated as the Blackman area was, if it was that much attention
paid to it and the people out there had that much input, I think everybody would feel a little bit
more comfortable.

I'1l tell you what with the problem as I see it is right now -- and we may have the tail
wagging the dog -- is that the county commission has failed to attach a definition to the word
rural.

And that is the very basis of the law, the UGB boundary law, that to separate rural from
what will be municipalities.

Now, as it exists now, I think the definition of rural is RS-15 or is it 20? 15. Okay.
Now, I live in an RS-15 zone. Much of Murfreesboro is RS-15. That is not the definition of
rural.

And until the county gets off its duff and identifies what is rural by -- I saw one proposal
which made sense, RS-40 -- we're going to be stuck right here, that developers are able to take the
board and the sewer services from Murfreesboro and dictate not only where the growth is going
to be but how dense it's going to be.

And the people that are electing these people are powerless. They have no voice in it.
That's not the subject of this meeting, and I'll get off of it. Thank you.

Topic Number 5: Who is going to pay for this expansion to the system? In essence, |
and those like me are paying an ever increasing sewer tax. That's who I feel is going to pay for it.

I've heard that the developer and eventually the person who ties into the service pays for
it. But who finances it and co-signs the note with the Tennessee Municipal League or the bond
holder? And where does the ever increasing amount held in reserves come from? Me and the
others who pay sewer taxes.

If growth or expansion of the sanitary sewer system was even close to paying for itself,
my water bill would not be going up at the rate that it has. Updating the system technically would
not drive the rates up that high.

It's obvious that the income from the fees generated by new users is not enough to keep
pace with the capital required by demand for expanded areas of growth.

The fact is evidenced by the statement in this report, Page 54, financing, the second



paragraph which reads, and I'm quoting, (as read) In some case, the length of time required to
fully build out areas within assessment districts may exceed the period established by ordinance.
In such cases, the ordinance should be amended to allow sufficient time for full recovery of
Murfreesboro Water and Sewer Department costs within individual assessment districts.

I'm of the opinion that if there is any risk of not recovering your cost, our costs, within
the time period -- and I think it's currently 15 years -- the project should not go forward, period.

I'm concerned that there's a point where developments that are very large and those who
are not going to buy their water from Murfreesboro pose a threat to timely recovery of costs
under the current assessment district's set-up.

The Buchanan Elam Road sanitary sewer assessment district is going to require 8.4
million to build, and it's going to be repaid over a period of 15 years. How does this sewer
extension benefit me if it's not going to add anyone to the city property tax roles?

Mr. Kirchner has pointed out that one of the problems that the water and sewer
department has in recovering costs is increasing numbers of SFU's, which is single family units --
you all know that -- on city sewers but not on city water.

Yet this proposal by and large promotes more of the same, and it just doesn't make sense.
It seems like we're digging ourselves a hole.

In conclusion, I appreciate your attention and the opportunity to speak here tonight. And
any questions or comments?

MR. KIRCHNER: Mr. Baines, I would like to make one comment to your last statement
in that what happens if we don't expand sewer into these areas? Development will occur. It will
occur on septic tanks.

As the city grows, those areas may be annexed, may or may not. They may be annexed.

What happens if sewer is put in place on the front end, the developer pays for all the costs
of the water and sewer in the subdivision within that planned development.

So that's paid for without city dollars, without your dollars. If you wait until, say, 20
years down the road when a development has already been put in and it's on septic tank, it gets
annexed, then I guarantee you those people are going to be clambering to the city council and to
this board, asking, Well, you need to put sewer in our subdivision.

Well, then it becomes an issue of how do you fund it then? In a lot of those projects, |
don't think those people could afford the cost of putting a system in if they had to pay for it for
that subdivision.

So I think by putting in the trunk lines, then allowing the developers to put the

subdivisions on it and pay for all that infrastructure, not just sewer but also the water, the storm



drainage, the curb, the gutters and things, then that saves us in the long term millions of dollars.

MR. BAINES: You're exactly right. But if the developer can't afford it, how can you
assume that [ can afford it? Because what I'm asking for is to re-examine the system that we have
now.

That developer should put something into the kitty, something toward the water and
sewer department's reserves, because these costs are going up, up, up.

I haven't been down to city hall, but I'm going down there and I'm going to look at your
budget and I'm going to look at the rise in your debt service, because that tells me, you know,
how much money you're going to have to borrow, how much you are borrowing.

And I know where that money comes from. It comes from me. That's exactly where it
comes from. And it's my feeling that that developer ought to be kicking in something toward that
reserve at the front end.

I mean, I understand that it costs millions of dollars to put these lines in, and there's no
developer here big enough to afford that. But neither am I big enough to keep on affording to
have my sewer and my sewer tax -- and I call it a tax -- go up and up and up. And it's tied
directly to expansion.

I can stand upgrading the systems because they need to be upgraded. I can stand paying
more to have the systems retrofitted. But I cannot stand to be part of financing growth out into
the county.

And that's what I'm asking, some way of innovative financing. So give it some thought,
because you're heading into a direction that I'm very uncomfortable with. And I'm just looking
for the other shoe to drop in the city of Murfreesboro especially when this storm water treatment
discovery mandated thing, which is not funded by any Federal agency -- it's going to come right
out of our pockets -- when that puppy hits, we're going to have some more problems, some more
costs.

Again, thank you for your time.

MR. MOSER: Mr. Baines, thank you very much. We appreciate it. We have a
gentleman back here who would like to --

MR. DIAMOND: My name is Paul Diamond. I come from the Christiana-Buchanan
area, and I have several questions.

One question is Mr. Farrer and Buchanan Estates: Now, you're saying that he's paying
for most of this or will be? Well, if I read his contract correctly, not the way the Daily News

Journal reported it, he is paying nothing. He is paying a thousand dollars for every house hooked

up.



And in fact, if there are more houses than his quota, he doesn't even have to pay that. So
let's be straight about these things.

We have copies of the contract. And let's get some other things straight. If I remember,
when Buchanan Estates was presented at the city council, it was on a request of annexation. And
the city was going to provide all the city services.

Would you believe it? The mayor and the city manager said, Oh -- this would be two or
three weeks, I guess it was at the last meeting, they said, Oh, well, I don't think we have the funds
for doing this.

So I guess there went the city fire department. There went the storm water drainage. But
we still have those little plastic curbs, no problem. But city inspection of houses? Oh, no, we
can't do that. We don't have enough inspectors.

So you get a little glimpse of why you're going to hear some hostility in my voice that
what you say is not really what you always do.

Now, let's talk about all this contamination coming from upstream. Well, I don't
remember seeing middle fork of Stones River contaminated. And in fact, [ sure don't see where
the water stream going through Mr. Farrer's property is contaminated. It was labeled fair.

And in fact, in my petition signing days, I remember seeing the current planning of
Murfreesboro where in the Cason Lane area, there was subdivision water going like a full-blown
stream just pouring off the macadam, carrying with it the phosphates from the soaps and
fertilizers on the lawns, going straight into Stones River, just pouring in.

So where is the contamination coming? From all those cows? What do you think, this is
Texas now? You know, the sale barn is gone out of Murfreesboro, long gone. Where are all the
cows and cattle and contamination?

I suggest you all take a ride just out in the country and see what's left; or go to the Co-op,
ask them how many active farms are really putting all this stuff in the streams. I don't think it's
there.

The other question comes up, the drainage areas. And this is of particular concern
because I kept saying, gee, whiz, do we have to put the sewers in the stream?

It seems to me that that's not a very logical option because of contamination of the water
and then further contamination if the streams are going to be used for storm water drainage.

And then I was just -- you know, always that was down played. Oh, no, you can't use,
you know, a forced main system. You just have to go with gravity flow.

And then you try to find out, well, gee, [ wonder if they have gravity flow in San

Francisco, you know, or New York? I mean, how do they get sewers in these places?



There are some places in Murfreesboro proper, by the way, where sewer doesn't go
uphill, some places where within two blocks from city hall that doesn't have sewers because we
can't get it uphill yet.

And that's left up to the individual owner, which is also what we're going to do. The
owner of the house is going to be responsible for his share of the line.

Well, I think that when the school board met, they showed for $400,000, you could take a
forced main system and take it to the school. And in fact, they didn't want to hear any of it. All
they wanted the city for is a place to dump their effluent, and they didn't need any streams.

So I think all of this is going on without any participation of county government to have
anyone from the county saying what we plan to do with storm water drainage.

And as you know, the storm water drainage for Stones River is on the northern side of
these hills just in front of Beech Grove that runs all the way parallel. That's where it is.

And I haven't seen any study for the city that discusses in any detail nor for that matter
from TDEC where they haven't done a whole lot of study. Nobody really knows what's out there.

So I see piecemeal kind of things going on. And I'm not really too happy with what I see
as storm water in lots of places from the city just pouring directly into the stream and then saying,
Oh, yeah, the contaminants come way from, you know, up there in those rural parts.

I think you need -- and as far as people participating in what is going to be put in their
neighborhood, let's face it. When a developer puts up a 2100-home subdivision without fire or
water or police support and gets the okay for annexation by Murfreesboro which denied any
participation, any real participation -- since we're in the county, we have no vote -- then you've
got to say, Who's holding the big stick?

So you appoint a committee. Well, we all know what constitutes appointed committees.
The county can appoint any kind of committee. The city can appoint any kind of committee
because the city is pulling the county.

And I grant you, the county is slow, but not slow -- doesn't mean the residents who live
there are slow. I think we're pretty much aware of what's going on. Thank you.

MR. MOSER: Thank you, sir.

MR. SCHROEDER: Yes, my name is Steve Schroeder. I live at 676 Cottonfield Lane. I
live out in the county, a couple of blocks away from Mr. Farley.

And I would like to know whether or not the comments made during this discussion are
going to become a part of the public record?

MR. KIRCHNER: Yes. This is being video taped, will be aired, and will be part of the

minutes of the meeting.



MR. SCHOEDER: That being the case, then I would like to let everyone know that I
certainly endorse the comments of Mr. Baines and appreciate his effort.

I would also like to go back to a comment made by Mr. Kirchner with regard to the
Blackman land use study and the number of citizens who participated in that.

And I would like as a matter of record that the record show the number of residents of the
Blackman community who participated in the Blackman land use study versus the total number of
people who are on that committee.

It's my recollection that there were on -- a neighborhood of probably about nine different
folks who were on the committee, and I think only two of those people lived in Blackman.

MR. KIRCHNER: There was a committee established, and they had numerous public
meetings with the residents. That is all public record.

MR. SCHOEDER: I understand it's all public record. Now, what I'm asking you to do is
to go in and -- you made the statement, as I remember, that there were a lot of citizens from the
Blackman community who participated in that.

MR. KIRCHNER: Yes, because I was at the meetings they attended.

MR. SCHROEDER: I don't believe that's true, that they were on that committee. And I
would like the record changed to reflect that.

MR. KIRCHNER: That's fine. They were not on the committee. But there were public
hearings and residents of the area that were incorporated into those discussions. We got their
points of view.

But the committee itself was a finite number. You are correct. But there were several
public hearings that are of public record that people came, observed what was being done, and
gave their input to.

MR. SCHOEDER: That's correct. I agree with that. However, one of the other issues
has to be the way that the public input was used by the committee. And there's a significant
difference from the standpoint of being able to say, Hey, we took into account all of the public
comments versus what was actually done.

Thank you.

MR. MOSER: Thank you, sir. Is there anyone else?

MR. LENTON: Thank you. I'm Mike Lenton. I live at 155 Spence Creek Lane which is
just outside of the borders of Murfreesboro, tonight. I don't know about tomorrow the way
Murfreesboro is growing.

Several issues [ would like to speak about: I would just like to give my hearty

endorsement to what's been said before, and also thank you for thinking in the long term.



This is so important, just not thinking five, ten, but fifty years down the road, especially
when we look at numbers which were given suggesting that our population will double within the
urban growth area.

One thing specifically, I think it's a real problem, this area that's been talked about
previously tonight, this area which lies outside the urban growth boundary. It's been mentioned
that we don't have a definition of actually what is a rural area.

We are represented by an attorney, Frank Fly. Frank isn't here tonight, but you all know
Frank and he's been in a whole variety of meetings. And if he were here, he would wave the law
for us.

And the law as established by the State of Tennessee isn't really court specific but is
suggesting that an area outside of the urban growth boundary is rural, meaning it's appropriate for
critters. It's appropriate for farms. It's appropriate for low-density housing.

I certainly understand the business regarding flood plains and that water generally does
flow downhill. But boundary lines are legal, and even water can't flow over them.

And what this means is that if these areas down here and here are sewered, we have put
in, as you said tonight, the infrastructure for high density housing which will go absolutely
contrary to the characteristic of the law at least as it's been interpreted for me and certainly for the
city commission.

This is, I think, a significant problem and something which really very well may have to
be discussed in court. Thank you.

MR. MOSER: Thank you, sir.

MR. FARLEY: I'm Gary Farley, and I am a county commissioner out in the Barfield-
Christiana area.

I've had -- when it come out in the paper, it's not about what you just got through having
a public hearing on, it's about the Christiana school deal that will be coming up.

Mr. Kirchner, I called him and I asked him and I'd had some phone calls and some people
wanting to ask some questions and make some comments. And he said this would be the time for
that to happen.

First of all, I want to thank the city of Murfreesboro for looking at running the sewer out
to the Christiana school, the old Christiana school and the new Christiana school coming up.

I think it's a very needed system out there for us to have our school out there.

I know there are some people in the area that are wanting to hook up, if at all possible.
Now, I have told them -- I've discussed it with Mr. Kirchner and also Valerie, and they told me

that it's a private line if it does -- if this board and the city council does approve that.



There are some people out there that are interested. And I told them that it could happen
and it could not happen.

And at this time, if anyone of them would like to raise their hand that are out there in the
area that would like to hook onto it if it come to that, I would like them to raise their hands at this
time.

(Several hands were raised.)

MR. FARLEY: And there may be some of them that would like to come up and make a
comment or whatever.

MR. MOSER: Mr. Farley, we have, you know -- Mr. Kirchner and I talked today about
this same situation, and we have looked at this. And they're interested only in running to the
school, the school board is.

And I asked Mr. Kirchner, I said, Why could we not put a sanitary sewer there that would
flow back into our system because it would serve a lot of people like is out here in this audience
today?

The difference is about 3 and a half million dollars. That's the difference in acquiring the
right-of-way. And, you know, as you've been in this business, you know that's sometimes very
difficult to do.

But everybody doesn't want our sewer.

MR. FARLEY: Right.

MR. MOSER: You know, so we -- but, of course, my thoughts were that we ought to try
to do that if that is possible. It's a money situation. It's whether the people want it or not.
Because the school has got, as I understand it, to have a sewer.

MR. FARLEY: Right.

MR. MOSER: Because I think they're to the point right now they need it probably
tomorrow for the old school even.

MR. FARLEY: Correct. It's a problem out there with -- you know, it's running out in
this field, and it causes a problem, a health problem with that.

MR. MOSER: Yes, sir.

Joe, do you have anything you would like to add?

MR. KIRCHNER: I just want to make it clear, too, that the first article that came out
kind of sounded like we had taken action. This board has not been presented anything on that
until this evening.

So, you know, a lot of that was, I think, presumptuous. And we will take it -- we'll make

a recommendation to the board, and then they will deliberate on that; and in their due course, take



some kind of action on it.

But we certainly didn't want to get in the situation where we've been criticized before for
circumventing the county planning commission and the county executive.

We certainly want to get their input and make sure that they're agreeable to this. Because
like Mr. Moser said, some people want it, and some people don't.

And we want to make sure that -- we've been criticized for not including them in these
deliberations, and we want to make sure that we do include them.

MR. FARLEY: Right. That's correct. And, I mean, like I told them when they called,
when the article came out in the paper, [ was getting phone calls and I couldn't answer their
questions.

So the first thing I done, I called Joe. And then I couldn't get ahold of Joe, so I called
Valerie, and they led me in the right direction. And I've told -- well, Mr. Arnold is really the one
that called me, and he's sort of the spokesperson for that area out there. Most people were calling
him.

I told him up front, you know, we've got people out there that don't want it. We've got
people out there that do want it.

And I'm not going to get in that board. I know personally, I like the sewer. If I lived out
there, I would want the sewer. But there are people that don't want it, and there are people that do
want it.

MR. KIRCHNER: Mr. Farley, the one thing about the school that they made clear to me
in our discussion with their staff is that they needed a school right now, and they're constructing it
here and will hopefully open it up within two years or a year and a half.

MR. FARLEY: Right.

MR. KIRCHNER: You know, if we did a gravity sewer, it wouldn't be ready by then.

MR. FARLEY: Right.

MR. KIRCHNER: So that was another concern of theirs that we need it today. And they
knew that anything that we did was a long-term type project. It would probably take a year to
design it and then another 18 months to construct it. So you're looking at a couple of years out,
and they needed something right away.

So that's one of the considerations that we'll have to give to this.

MR. FARLEY: Right. That is correct, because I've been fighting for the last two years
to get a school out there in that area, along with Dr. Jones, him being a school board member,
because Barfield School right now is overcrowded by approximately 300 or 400 kids. So we do

need to be moving.



Finally, we're going to be getting a school out there in that area.

MR. MOSER: Well, you know, I totally agree with you. If it's feasible, it ought to be a
gravity sewer -- and that's my opinion personally -- instead of putting a tight line all the way out
there to the school and serve only the school itself.

MR. FARLEY: All right. Thank you.

MR. ARNOLD: Mr. Moser, it's good to see you.

MR. MOSER: Yes, sir, Mr. Arnold. It's been a long time. Both of us has got gray
headed since then, I think.

MR. ARNOLD: Sure have. We've known each other for quite a few years, and the rest
of the board here.

I'm speaking on behalf of the property owners down 231. I appreciate y'all coming.

I recently bought some land from Mr. Ralph Loyd up on Marshall Knob. I'm kind of
gravity flow, if you think about it, back this way toward the city.

So in the meantime, as it was presented to me the way the school board is getting the line
out there, they're going to dig a 36-inch line, 36-inch ditch.

A 36-inch ditch is a pretty wide ditch. Is it feasible to put a force main line in for the
school and a gravity flow line in for the residents in the ditch as it's being constructed? Because
that's mainly your cost on construction. Is it the material?

MR. KIRCHNER: No, it's not. The gravity flow would have to go with the relief of the
area, and the force main can overcome hills and things like that.

Also, you need more separation from all of the utilities and that. So it's just not that
simple of a thing.

MR. ARNOLD: Is it 18 inches apart that the lines could be in the ditch?

MR. KIRCHNER: I believe what I've heard from the school board, they are proposing to
put a gas line and the force main 18 inches apart in the same ditch.

That's what makes it economical for them. If they had to do a separate ditch for each,
then it may not be so economical. But they needed the gas, also.

One thing we did say is that, well, we were concerned that they were putting it in the
right-of-way of the highway. Because what happens if later the highway department, Tennessee
Department of Transportation, wants to modify within the right-of-way or expand, then if there
are any utilities within that right-of-way, it's at the cost of that utility to relocate it.

MR. ARNOLD: We have a right-of-way, CUD, going out that way on the water. Is it
feasible to put it on that right-of-way?

MR. KIRCHNER: Not without -- you would still have to get an easement on top of an



easement. We can't do anything without the permission of the property owner.

MR. ARNOLD: Okay. Well, you have my permission.

Mr. Moser, if you could say if you could get the main out there not on a force main, that
would really be appreciated by the ones that's here tonight, because we basically don't have any
systems out that way that will perk.

I understand by talking to some of the property owners, I'm a retiree, Aerostructures-type
worker, and I haven't been involved too much in politics. But I can, you know, kind of have my
feelings about what's happening in our city and what's happening in our country -- [ mean, our
county.

I live down here in the lower southern end of Rutherford County with a farm and have a
few cows. You know, I'm sitting here listening. If you wanted to dump some of this solid waste,
I have some real big fields, if you want to take care of some of that. But, now, I'm offering that
as, you know, we'll talk later.

But Mr. Moser, I thank you. This would be a very prompt time to consider that for the
residents out there on 231, out the urban growth boundary line here, because we could share the
cost. And I don't know what the value -- how much it would be per owner. I think that would
have to be figured. And as [ went around and got the petition -- I walked the highway out here --
there's one lady out here that can't sell her property because she doesn't have a back-up system for
her sewage. She cannot sell her property. She's sitting there wanting to sell, but she cannot sell.

A sewer line going that way would give her that back-up system. Thank you very much.

MR. MOSER: Thank you, sir.

This lady?

MS. PARSONS: My name is Susan Parsons, and I have a question. I don't know
whether you're going to be able to answer it, Mr. Kirchner. But Mr. Farley and Mr. Kelly are
here. They may know the answer.

I am outside the UGB. And my question is, I'm represented by, of course, the county. Is
there any prohibition that the county is not allowed if they choose to extend sewer services out
into residents outside the UGB, that they cannot go under contract with you all or provide that
through CUD, that it has to go through the city and that the requirements would then cause
annexation or -- not cause annexation, but that the request for annexation be made?

MR. KIRCHNER: Let me see if I get this question right. You're saying, can the county
extend sewers and is there funds and efforts to do that?

MS. PARSONS: In other words, can the county initiate if they have a need for a sewer

line in one of the county schools, can the county initiate that without going through the process of



the city and the annexation request? Can they come to you? Do they have any authority to come
to you, or -- I don't think CUD does sewer lines. But --

MR. KIRCHNER: Correct. The answer to your question is that yes, they would have to
come to us and they would fall under the ordinance and would have to make their request for
annexation. But like we said before --

MS. PARSONS: The county would have to request annexation?

MR. KIRCHNER: Yes. Like in the Christiana school, they will have to request by our
ordinance that annexation.

Now, that will be in due deliberations by the city planning commission as to whether it
would be annexed or not. You know, they look at a lot of different variables in that. And my gut
feel is that we're not going to go out and annex the Christiana school because of how far it is out.

MS. PARSONS: In the Buchanan area, if the county felt that there was a public health
issue or some situation there, could the they have come to you and asked you to run the sewer line
out there?

MR. KIRCHNER: They could come and ask us, or they could have done it themselves.

MS. PARSONS: They could have done it themselves?

MR. KIRCHNER: Yes, but they would still have to request the annexation.

MS. PARSONS: But the county could have done this themselves?

MR. KIRCHNER: In fact, this was done 20 or 25 years ago out Halls Hill Pike. The
county received some community development grant funds and extended sewer out there and
donated to the city to operate. And it's still in place today. And I think over at Searcy and Tune, I
believe that was also --

MS. PARSONS: They donated the land?

MR. KIRCHNER: They donated the sewer. They installed the sewer and then said, Here
it is, you operate and maintain it. You know, We'll pay for it. We got it in. We got this money to
do it. Now you operate and maintain it.

In other words, it's kind of like a developer does. If he puts a subdivision in and he puts a
sewer in there and then he donates that to the city as part of our system, and we operate and
maintain that.

It was the same thing there. They got the funding for it. They put it in place and then
turned it over to us to operate and maintain.

MS. PARSONS: Okay. So that basically if a developer or a community felt that there
was a need for a sewer line, they could have gone to the county and expressed this need rather

than circumventing that and going to the city?



MR. KIRCHNER: I believe they could. But probably the county would then come to us
and --

MS. PARSONS: But you certainly understand that as residents of the county, the
representation falls in the county, not the city. So that you would think you would go to the
person who represents you and make a request to him?

MR. KIRCHNER: I guess you go to the provider because, for instance, the CUD, they're
the water provider. You don't go to the county to get water. You go to CUD.

MR. DURHAM: The county could develop their own sanitary sewer system. That's the
answer to that.

MR. KIRCHNER: Correct.

MR. MOSER: On the Halls Hill Pike, what was out there was a low income area and the
Federal governments said, This money is available to cities if you meet this criteria. And we met
that criteria, the county did. And they said, Look, we have these funds, we're going to build this
sewer out there. And they built it and turned around and when they got it built, they gave us the
sewer and said, Would you operate it?

MS. PARSONS: Okay. Well, I just, you know, have a little bit of a problem when a
developer goes to you or the city and the county, and basically that's out of the loop. The county
representation falls outside of the loop.

The school board is now coming to you over the Christiana school. And you in turn will
be dealing with the City Council; correct?

MR. KIRCHNER: Correct. That would have to be the process.

MS. PARSONS: Again, I mean, it's like there's no representation, that they are
circumventing the county in this issue.

MR. KIRCHNER: We've tried to pull that back in, though, because before we
considered it, we wanted to make sure that the county planning commission and Nancy Allen and
all -- we did not want to --

MS. PARSONS: The full commission?

MR. KIRCHNER: Well, I don't know about the full commission, but we are going to --

MS. PARSONS: Well, Nancy Allen is not the commission.

MR. KIRCHNER: Well, the planning commission is the one that would be considering
the site plans and things of that nature.

MS. PARSONS: Right.

MR. KIRCHNER: And I've talked to John Davis and told him that, you know, we need

to make sure what their feelings are on this. My understanding is --



MS. PARSONS: Has this gone before the planning commission?

A SPECTATOR: Yes. It didn't pass the full commission.

MS. PARSONS: I missed it. Okay.

MR. KIRCHNER: And we didn't want to circumvent that. That's the reason we were
concerned when it came out in the paper, it sounded like it was a done deal and we did
something. We did not.

That's when we got back with the school board and said, Look, we need to make sure that
the county executive is involved, the planning commission is involved, the county planning
commission, and things of that, so we get everybody into the planning loop in that.

MS. PARSONS: Well, I'm kind of wondering why we have any county representation
because it seems to me that if we're going to go straight to the water and sewer board and then to
the city council, that somehow -- you know.

MR. KIRCHNER: I think one way to look at it is, we're the provider of that service. So
they would certainly come to us about that.

MS. PARSONS: But with the annexation there --

MR. KIRCHNER: The county planning commission has the land use authority over that.
They're the ones that set the land use. They approve the site plans and things of that nature.

So the county still has a major play in that. Granted, the sewer gives them other
capabilities they wouldn't have before as to development, but still it's the responsibility of the
county in those areas for planning of that.

That is not our responsibility.

MS. PARSONS: Yeah, you're just the facilitator?

MR. KIRCHNER: Right.

MS. PARSONS: Right. Right.

MR. KIRCHNER: When the sewer line is put out there, it certainly facilitates
development.

MS. PARSONS: Oh, yeah.

MR. KIRCHNER: And people are looking at those properties and the values that they
could get from it and the higher densities. And that's their prerogative.

MS. PARSONS: Or the carrot of annexation.

MR. KIRCHNER: Well, I want to explain maybe how that came about.

About 20 years ago, there was some development occurring on the fringes of the city
limits. A developer adjacent to the city limits got approval from the county to place a subdivision

-- well, it was a cul-de-sac basically, a strip street, in without curb and gutter, without



underground utilities, with water and sewer.

The water and sewer department said, Yes, we'll provide water and sewer. They went to
the county and got zoning, put it in, substandard to city street conditions and things and all.

That made us stop and say, Look, that's not right. If we're going to provide them the
water and sewer, which is a city utility, then they need to also provide the curb and gutter,
standard streets, the storm drainage and that.

And that's how that law or that ordinance came about so that it would not circumvent the
other requirements of the city when you're providing city services.

MS. PARSONS: Didn't that -- wasn't there an ordinance that was changed within the
past year that they do not require the curb and gutter outside the UGB?

MR. KIRCHNER: I don't know.

MS. PARSONS: I believe there was.

MR. KIRCHNER: That would be the county planning commission outside the UGB.

MS. PARSONS: No, this was the city council that passed an ordinance that they do not
require the curb and gutter outside the UGB, nor do they require them to, you know, be inspected
because they couldn't. I mean, how can someone in the county go to the city for an inspection?

MR. KIRCHNER: The way the ordinance reads that I have is that they're required to
build the subdivision by our standards.

MS. PARSONS: Yes, inside the UGB. But then there was an ordinance that was, I
believe, changed.

MR. MOSER: Susan, do you know anything --

MS. McGANNON: I don't know what they're referring to, no. There is a general
ordinance.

MS. PARSONS: Okay. Well, I can bring you a copy of it.

MS. McGANNON: I'd appreciate that.

MS. PARSONS: Okay. Thank you.

MR. MOSER: Thank you. Anyone else?

MRS. DIAMOND: Lenore Diamond from Christiana.

I really have a question, I guess it's for Mr. Kirchner. I am totally confused, and maybe
you can explain it to me.

In Thursday, March 7th, paper -- your picture is on it -- the second paragraph says, (as
read) But the city has no immediate plans to extend its sewer past its urban growth boundary to
the Christiana area for the next 15 to 20 years, and the board will own and maintain the force

main sewer line to serve only Christiana schools, explained Joe Kirchner, etc.



And I don't quite understand that. And then a few minutes ago -- I'm not sure whether
you said it or not -- you said the only reason that the Buchanan sewer assessment was in was
there was a catalyst to go out there. And I also want to ask, what was that catalyst?

MR. KIRCHNER: The answer to the first question is, what I said there is that in our
wastewater facilities plan, there's the Barfield-Salem interceptor that's proposed in the long-range
plan which would go to the Christiana to serve. That is 15 years or greater out.

So our plan as it's been drafted did not have sewers going out to the Christiana school
except 15 years beyond.

What the county school board proposed was they had an immediate need and wanted to
put the pump station in and the force main to get it back into the Murfreesboro system.

Does that answer your question?

MRS. DIAMOND: No. I understand that because you explained that before.

What about the catalyst, then? What was the catalyst? Farrer Brothers requesting a
sewer line to their property?

MR. KIRCHNER: We were just speaking about the Christiana school.

MRS. DIAMOND: Yeah, but it's all tied in because the Christiana school or the
Buchanan school or the people out there, nobody was to get that sewer. It was going directly at
the developer's request and deal with the city.

So I'm assuming, and you can correct me, if that catalyst -- is that what you were talking
about the catalyst? And now it confused me and a lot of people have called and said, Well, what
is this? You know, Mr. Kirchner said that they're not going to go beyond their urban growth
boundary to Christiana, but yet you've already voted to go to the Farrer property so he can build
2100 homes. I'm totally confused.

MR. KIRCHNER: Okay. What we have discussed and what we are concerned about is
because of the concern in the Buchanan area. When we were approached about the Christiana
school, we said this is outside the urban growth boundary. We want to bring in the county
planning commission and Nancy Allen into this to make sure that they all agree with this concept.

That's when we were criticized before, is that we didn't bring in the county into the
issues. And so what we did was say, Okay, but we want the county to be involved with these
discussions as far as getting sewer to the Christiana school.

MRS. DIAMOND: Yeah. Well, I think that's really important to get it to the Christiana
and Buchanan school.

But what about the Farrer property? Is it still going out there, too?

MR. KIRCHNER: Yes.



MRS. DIAMOND: It's still going to go out there? Well, the community and nobody had
any say in that. We had no representation in the city, and the city can come and do anything they
want to the people out there and to that community without any input from the people.

But now all of a sudden, you were able -- you had to do that for the developer. But when
it came to the school, now you can change the playing field a little bit. We don't have an equal
playing field out there.

MR. KIRCHNER: Are you saying you would rather have the gravity sewer?

MRS. DIAMOND: I'm saying, we don't want a sewer out there because of the violation
of the urban growth boundary and that it will cause high density housing. Farrer Brothers will
then -- or any developer. I don't mean to single him out.

MR. MOSER: You live at Buchanan; is that correct?

MRS. DIAMOND: Yes, I do.

MR. MOSER: Not Christiana?

MRS. DIAMOND: Christiana is a whole huge area, and it is called -- I live in Christiana.
My address is 6960 Millersburg Road, Christiana, Tennessee, 37037; and I've lived there for 19
years in Christiana.

So, you know, you can call it Buchanan. I'm Christiana, and the people who live down
on 231 are also Christiana, and the ones who live near Hoover Gap are also Christiana.

MR. KIRCHNER: I want to make it clear that the state law as I've been told and have
been advised is it doesn't preclude sanitary sewer service outside the urban growth boundary into
the rural area. It doesn't preclude that.

The land use issues would be the Rutherford County planning commission issues as far as
densities and things like that.

You know, we could put sewer out there and they could put, you know, large lots. 1
mean, it's just whatever would be the wishes of that planning commission.

MRS. DIAMOND: Okay. I see we're going around in circles. So I thank you for your
time.

MR. MOSER: Thank you. Anyone else?

MR. MARTIN: My name is Paul Martin, and I own 116 acres right there at the exit of
Buchanan Road, Epps Mill Road, and onto the interstate.

We bought a little farm there. Well, it's 116 acres. We had a little house. My wife
remodeled that little house, and we spent quite a bit of money.

And then we got some wet weather. You could flush the commode once. That's all. The

next time you flushed it, it would back back up.



So we couldn't stay there. I bought a house in Manchester. We come to the farm and
visit the farm. And I drove down there during this last rain that we had.

I would say 60 to 80 percent of the homes in that area had water all around them. And
these people don't think that that sewer from their lines is not going to come up and get in the
streams? I've got news for them.

Y'all come on with the sewer. We need it. We need it real bad. If you do this, you
know, you'll be within the Buchanan school. It won't be far to come over from the Buchanan
school and tap into that line.

And most of the people that's against this live miles away from it.

Did you ever check your speedometer from Buchanan Road to where you live on
Millersburg Road?

MRS. DIAMOND: Yes, I have.

MR. MARTIN: How far is it?

MRS. DIAMOND: Four miles.

MR. MARTIN: Four miles. Thank you.

With no further questions or comments from the audience the Public Hearing was closed.

---END OF HEARING---



CERTIFICATE OF COURT REPORTER

I, Marilyn Gorski, Court Reporter and Notary Public within and for the State of
Tennessee, at large, do hereby certify that the foregoing pages, including this page, are a true and
correct transcript of the video tape of the Murfreesboro Water and Sewer Board meeting held on
March 13, 2002, to the best of my ability, not having been personally present to record same.

I further certify that I am not an attorney or counsel of any of the parties, nor a relative or
employee of any attorney or counsel connected with the action, nor financially interested in the
action.

, 2002

MARILYN GORSKI, Court Reporter



	Effluent
	Effluent
	Effluent
	Effluent
	
	YEAR
	
	
	COUNTY





	Volume 2 cover page.pdf
	CITY OF MURFREESBORO
	
	January, 2002



	table of contents-vol 2.pdf
	LIST OF TABLES
	TABLE

	LIST OF FIGURES
	FIGURE
	LIST OF EXHIBITS

	EXHIBIT


	Volume 2 cover page.pdf
	CITY OF MURFREESBORO
	
	January, 2002



	ACKNOWLEDGEMENTS.pdf
	Murfreesboro Water and Sewer Department
	City of Murfreesboro
	Murfreesboro Planning Department
	Rutherford County Planning Commission
	Consolidated Utility District
	State of Tennessee, Department of Environment and Conservation

	Volume 2 Appendices list.pdf
	APPENDIX A
	2001 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT

	APPENDIX B
	APPENDIX C

	table of contents-vol 2.pdf
	LIST OF TABLES
	TABLE

	LIST OF FIGURES
	FIGURE
	LIST OF EXHIBITS

	EXHIBIT


	Volume 2 Appendices list.pdf
	APPENDIX A
	2001 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT

	APPENDIX B
	APPENDIX C
	APPENDIX D

	201 Plan Public Hearing Minutes (3-12-02).pdf
	MARCH 12, 2002




